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Which—Planers or Milling Machines? 
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Highly Developed Special Machine Tools 


Together with Effective Small Tools They Facilitate Highly Organ- 
ized Production at the Plant of the Hersey Manufacturing Company 


SPECIAL CORRESPONDENCE 


we 








It is seldom our good fortune to come and adapted for many different uses. It composition or iron, depending upon the 
across such a line of special machine tools, goes without saying that the essential size. 
and especially adapted standard machine parts of a measuring device must be made As the various lines of meters and their 
tools, as is in use at the plant of the with extreme accuracy. This statement is parts are well standardized, highly o1 
Hersey Manufacturing Company, South particularly true of the working parts of ganized methods of production have beet 
Boston, Mass. At this plant is manu- these water meters. In general the work- developed in order to produce an accurate, 
factured the Hersey line of water meters, img parts of all of the meters are made and at the same time a cheapened pro 
which includes disk, rotary, torrent and either of government bronze or of hard duct. A wide use has been made of au 
detector meters in a wide range of sizes, rubber The casings are either of bronze tomatic and semi-automatic machine tools, 


special fixtures, gages and the lik In this 





ticle we shall deal more particularly 


with the machine tools, fixtures and meth 
ods employed in the manufacture of som: 
of the small and accurate parts \ fol 
lowing article will deal with interesting 
details of equipment, including the testing 


or where every meter is carefully tested 
and inspected before shipment. The sec 


lisk meter illustrated, 


a 
< 
= 


‘ig. 1A, shows the parts which are manu 




















factured with the machines. described 
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hines shown by gs. 4 and 5 ma 








chines the urtace l ( D and part of l 







each slide is a large stop screw limiti 
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LS OF THE TURNING MACHINE i Whoin Pigs. 4 and 5 1s pro 








vided with a powe! feed L he 


machine shown by bigs I and 2 15 by 


hand 

These two machines entirely finish a 
ring casting as far as turning is con 
cerned. Each casting has only one settin 
in each machine 

[he first machine grasps the rough cast 
ing on the inside by means of three 
jawed chuck [he slide carries four sets 
of tools, indicated by the letters H, /, J 
and K in Fig. 2. Each set of tools 1s 
composed of a rougher and a finisher 
Group finishes the surface 4 of Fig . F 
group inishes the surface C; J surfacc 
D, and group A surfaces E and B. Group 
I is controlled by the hand lever shown 
at the back of the machine, groups H J 


wheel and group A by the 


pilot wheel. Each 
1 
i 


by the pilot 
in front and the 


worked to a stop so that 


group oft tools 1s 
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ANOTHER SPECIAI 


TURNING MACHINE 


Need- 


operation of the machine 


the cuts are automatically gaged. 
less to Say, the 
takes far less time in the finishing of a 
casting than does this description 
[he machine illustrated by Figs. 4 and 5 
is provided with a special chuck that holds 
ce 
| bY 


F \ 


"NS 
a 


A! c 





FIG 3 SI ION OF A DISK METER RING 


have received their 


istings after they 
rst machining by the machine of Fig. 1 
formed cavity shaped to 
ie contour of the outside of the casting 
[he piece 1s grasped by three jaws which 


spring tension and are operated 











FIG. 5 


by the handle shown projecting directly 
upward, and immediately back of the 
chuck. The slide contains four tools in- 
dicated by the letters L, M, N and O in 
[he tool indicated by the letter L 


machines the surface G which is cylindri- 


Fig. 5. 
cal, and the surface / which is spherical. 
Lhe 
holder 
roughs the surface E; 


circular revolving 
plainly. Tool N 
tool M finishes it 
The small tool indicated by the letter O 


tool is set in a 


that is shown 


slightly chamfers the corner formed by 
surfaces E and G 
Chis slide is provided with a power 


feed, taken from a feed shaft on the back 
of the machine and two gears at head end 
\n upright shaft ending in the hand wheel 
P is driven by a worm wheel from this 
feed shaft. This shaft 


that 


Carries a spur gear 
racks, and these 


gears control the 


drives system of 


racks through other spur 








SPECIAL TURRET TOOLS 
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otion of all of the turret tools There 
the 
that ma 
Che pull 


slide throws 


1 end 


s 


an automatic stop that trips at 
of the circular or 


1 
cnines 


cut 
the spherical surface F 


front of the 


sweeping 


catch shown in 


the feed into mesh \nother interesting 


feature is the use of compressed air to 


blow chips away from the cutting tools 
and thus keep the feeding mechanism 
clean. This air is piped through a rubber 
hose to the rear of the slide and blows 


all of the chips forward and away from 
An air 
just back of the end of the 
and a few inches back of that is a small 


the cutting tools valve is shown 


rubber hose, 


vertical pin projecting upward from the 
slide. The relationship of this valve and 
pin 1s such that when the slide feeds for 
ward the air valve is opened by the pin 
and the air enters the piece being ma 
chined and the chips are blown out. When 
the slide is moved backward, the pin, of 
the valve and a 


urse, disengages from 


spring closes it, thus shutting off the air 
until it is needed again 

Both of these machines show ingenuity 
remark 
ably successful in the production of the 
parts that they were built to machine 


in design and execution and are 


These disk water meters are made in a 


range of sizes, and the two machines 


that we have just described machine only 


the rings for the small meters An 


ex 
tension of the same general scheme of 
manufacture for larger sizes is worked 
out in special turret tools and fixtures for 
standard turret lathes. Fig. 6 shows on 
of these sweeping tools in the turret of 
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ols 18 


bination of roughing and finishing t 


shown so plainly as to need no special de 


scription. In the rear of the turret is seen 
two tools for finish- 


ing the surfaces D and G 


Fig. 3. 


a tool holder carrying 


as indicated in 


machine fitted with special attachments to 


turn the disks of large disk meters. It 1s 
a peculiarly interesting development of the 
edaptation of machine tool for special 
work. Upor 


worm ] carrving lide, 


the knec slide is fixed a 


whee upon which 





>) 


St 
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HEK VIEW 01 








FIG, 8. ANOT HI 











MILLING MACHI 


latl 


wheel is out 


turret attachm« nt for il 
shown, the feeding worm 
feeding 


lools 


ngin 


mesh with the but bo 


worm 


be plainly for turning 


scemti 
spherical surface are carried in a revolving 
tool holder driven by power T} ‘om 











[his machine affords an interesting ex 
ample of special 1 


standard machine tool 


\ Mittinc Macuine USEpD FoR 





MILLING 











M AC RNING 


worm wheel 1s 
nected, 
feed shaft of the 


through 


hin \ lever shown near the 


worm throws it out of or into engagement 

ith the wor wheel, and thus either 

stops or starts the feed [he knee has 

he us 1 vertical mot ! Ope rated by a 

ndl [he knee slide has the usual mo 

n, controlled by the handle seen in Fig 

7, and the slide mounted on the worm 

vheel is under the control f a_ ball 

1] 

rt t e balls, sphert 

( surface f the disk, the conical sur 

faces of nd the spherical sur 

face of the « tions are limited 

stop t af the n e 1s once 
eat tom ik ] 

iF ig. 7 I tting tool is set to turn 

bal ] rface The stop 

for thi er 1 dicated by the let 

ter QO. The small lever that forms the 

p by tit the end of the 

vy can be p out f the way, 

vy for other motions of the slide 

t ] eithe mes ntact 

vitl rew dit ] else 1s set by 

t blo The circular feed 

1 for this kin f turning. Stops 

for the ther irfaces are indicated by 

lig. S ws the set up for turning the 
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and the spline is cut. Various sizes of 


i 





work holders adapt the machine to a wide 
range of rings. See the lower part of the 
half-tone, Fig. 9. The work-holding de- 
vice of the attachment that is on the ma- 





chine is worthy of notice. Three dogs are 
controlled by the rotating collar, anc 
clamp and release the work by a move 





ment of the short lever shown projecting 


; 

















FIG 10 4 CIRCULAR SAW FOR BRONZI 


from this ring directly above the center 


of the attachment 








A Circucar SAw For Brass 








10 shows an ordinary small-sized cir 











Flt Q HAN MI ER ARRANGED TO MI SPHERICAI . 12 
, ] } f ¢h 
wide 14 riace on th lace OT the } 
di iN he | ter oft t] tw St« ps ) 
dicated by the letter R, in Fig. 7, is used 


for this setting. Similarly the longer stop 


Thus the machine is adapted for spheric 

conical, cylindrical, or flat turning In 
Fig. 8 two holes are shown behind the 
tool post, and near them covers that have 
been removed These holes indicate ad 


ditional locations for tine tool p St in 


order to adapt: it for different sizes of 
disks The knee slide is not limited by 
stops, but 1s set to micrometer dimensions 


as required. Taken all in all this is an in 




















genious development of a turning ma 
chine from an ordinary milling machine 
\ HAND-MI \TTACH MEN 
The rings of disk meter, the turning 
operations of which ] ive been di scribed, 
have pline cut in the spherical sur 
é ve 
Tace lhe milling machine for this op I 11, TURNING MACHINE FOR H.\ 
eration is shown by Fig. 9 lo hand 
niller a specials lle | i tl 1] k ] | 
miller a special spindle is adapted the spindle axis. A work holder is hung cular-saw bench arranged to saw up phos 
through rearing co that th milling ° Pa } +° 4 1 - . 
sn gearing n he milling saw runnions and operated by a handle, shor bronze disks that form the small pieces 
7 } 
revolve out an + winks enol ' ] | -) t l ] | l 
1 an ax! right angles to so that the work is swung past the cutter that enter the spherical spline, that we have 








© th 
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just described, and that are known as 


abutments Looking along the left-hand 
edge of the saw table and beginning at 
the front, we see four abutments after 
they have been sawed from a disk, behind 
them a disk, and behind that two parts 
of the holder used for the sawing opera- 
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» get the two positions for 
of cuts, each holde 


stop pins that determin: 


slide at the front right-hand corner. 
most of the otl 


similar disks 





The two machines i] 
the disk meters, 
parallel the large mill 
have described 
controlled by 
fact this featurs 


out the plant 


In general the black di 
satisfaction, as they 











FIG I2 \ SPECIAL FIXTURE FOR HANI 


MILLER 


tion. Turning now to the right-hand 
edge of the machine a similar holder is 
shown in position [he feed of this 
holder into the saw is accomplished by 
means of a hand lever at the back right 
hand corner. Its motion is controlled by 
a stop that can be seen parallel and near 
the rack that meshes with the pinion 
These saw cuts are not radial, but are 
tangents to small center circles of. the 
disk. Each disk requires eight saw cuts 
four of which are tangents to a given cen 
ter circle, and the other four tangents to 


still a different center circle In order 


year, after which 


Che photograph f1 


is pulled bach 


sets 


with two 


he proper posi- 


the 


] ike 


of this plant, 


range ot 


MACHINES 


Fig. 11 
isks of 
principles, 
that we 


line at the right 


ma 


All of 
stops, SO 
utomatically gaged; in 
is typical of the design of 
ures through 
turn 
T W 
white 
amonds give better 
stronger 
ing qualities. - Both 
tool in 
These 
r phos 
conditions 
about a 


Is necessary to 


H ARD-RUBBE! 


hxture 
disks 
hich the half-tone 
back of the 

clamping 
turning is 


over a conical seat and is held in 


by 


through 


pulle d 





Sos 
back by a cam operated by the steel handle 
shown at the right of the fixture. The 
cutter used is a bevel mill [wo stops 
ire provided, seen at the lower part of the 
xture; these butt against the pieces 7 
and U, and an oblique motion ts al en 
to the fixture by the handle at the upper 
left-hand cornet The shape of the cut 
corresponds with the shape of the slot in 
the end of the strap that holds the work 
The machine tool for which it is adapted 
will be recognized as a Burke hand millet 

\ Use! GEAR-~( \RBOR 
\ useful gear-cutter arbor adapted to 
a Dwight slate automatic gear cutter 1s 
illustrated by the half-tone, Fig. 13 Che 


































































\N AUTOMATIC GEAR 








CUTTER ARRANGED 
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A Pedestal Lathe 


machine It is used for stamping the 


serial numbers on the brass name-plates 
holder pro- 


base is 


of meters. At the 


vided with a series OT plate 5 each plate | ; manutactur oO! dies such as are 
idapted to a particular style of name- Used for cutting and forming sheet metal 
plate Above this holder is a cast-iron Tequires heavy face-plate lathes for turning 
turret drilled near its outer circumfer e steel rings, which are an important 
ence with a row of holes, each one of part of such dies \s the machine-tool 
which contains a steel figure. These are builders did not seem to have machines 
under spring control, so that after they particularly adapted for this work, some 
are forced down by the punch they will time ago Oberlin Smith, the president and 
eturn to normal position [The hand mechanical engineer of the . Ferracute 
ver of the arbor press is weighted at Machine Company, of Bridgeton, N. J., 
ts outer end so that this end will swing designed and had built a number of 
readily to its lowest position, and when in lathes to fill the needs of his company, 




















\ SPECIAL PEDESTAL LATHE FOR DIE WORK 
at position trip a catch of an automatic which makes specialty of presses and 
eding device that feeds the carrier plat dies for sheet metals lL hese are shown in 
p by step Thus, when the machine is the ace mnpanying illustration Che frame 
use, the operator swings tl turret con 1S single casting, made heavier than is 
ining the numbers with his left hand to usual for a swing of 20 inches. the head 
ister e wishes and operates tl being 4 inches thick, and solid, with the 

lever whi ps the number and feeds other sections proportionately strong. The 

plate with his right. For the purpos result is a compact machine, built on the 

tended this machine is as serviceable as “anvil” principle, enabling the operator to 

would be a more elaborate numbering take unusually heavy cuts wit 1out the 

hine, and shows again how ordinary chatt incident to lightly built machine 
lard tools can be adapted w ols . 

ful planning work, whi \ pulley is attached to the left-hand end 

ld he sidered dinarily 1 lass t tl spindle, and is belted to a small, 

ndled successfully only by om plined shaft on the farther side of th 

) ) ' rchine yt ' lath. This o} $+ is g vt d ie similar 
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shaft. both containing sliding countersunk 


keys. Each shaft contains three small 
gears having diameters of 1 13/16, 213/16 
and 3% inches, respectively. The sliding 


keys are given motion by the crank handle 
that appears just above the pedestal door 


in the engraving. Each gear contains a 
spring feather which is prevented from 
acting by the sliding key, and connects 


the gear to the shaft only when the coun- 
in the sliding key comes opposite 
the feather. When the crank handle is in 


the position shown in the illustration, there 


tersink 


is no motion given the feed shaft, because 
the gears are revolving loosely on their 
shafts, but raising or lowering the handle 
gives revolution in one direction or its 
opposite, the amount of motion being de- 
the distance the handle is 
The feed shaft is 
feed, the cross-feed 


pe ndent on 
lifted or depr« ssed 
belted to the lateral 


being driven by a worm on the feed shaft. 
[he cross-feed screw is hollow, there 
being a friction cone on its farther end 


controlled by a hand nut on the front end 
of the The lateral feed also 
contains a friction cone similarly operated. 

[hese lathes have been used for a num- 
ber of years and been found admiraoply 
adapted for the special work for which 
they built. They 
provided with ordinary cone pulleys belted 
have more 


feed screw. 


were were originally 


from countershafts, but these 
recently been replaced by continuous-cur- 
rent General Electric 2-horsepower motors 
Each lathe rheostat 
and a circuit breaker. There are 25 speeds 
on the rheostat which, with the variation 


contains a controlling 


of speed caused by throwing in the back 
gearing, enables the operator to obtain any 
speed required 

\ counting machine that is reported to 
he an improvement over anything of the 
kind the 
Swedish engineer, was recently installed 
in the Counting the Bank of 
England for experimental purposes, and 
its performance was highly successful in 
The machine is oper- 
and 


yet produced, invention of a 


House of 


point of rapidity 
ated by 
counting up and sorting money into paper 


bags or tubes at the phenomenal rate of 


electricity is capable of 


72,009 coins an hour. The coins are placed 
receptacle at the back of the machine 
sorted, 


in a 
and by mechanical means are 
stacked and inserted into paper tubes in 


high record time 





before the 


In a discussion presented 
\. S. M. E. semi-annual meeting it was 
stated that strips of seven materials, 


mounted on a board and subjected to the 
f a sand blast for 45 min 
following relative abrasive 


uniform action 


utes show the 


resisting qualities, rubber belting being 
taken as the standard Rubber belt, 1; 
rolled-steel bar, 0.66; cast iron, 0.28; 
balata belt, including gum cover, 0.2; 
woven cotton belt, high grade, 0.16; 
stitched duck, high grade, 0.13; woven 
cotton belt, lew grade. 0.06 to o.1T 
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Metal Cutting Tools Without Clearance’ 


A Radical and Remarkable Departure in the Form of and Practice 
with Cutting Tools Introducing Unexampled Keenness of Cutting Angle 





BY 


This paper sets forth a turning tool that 
is intended to cut without clearance. 

It consists of a cutter and a holder so 
constructed as to allow the cutter a slight 
oscillatory freedom in the holder 

The center line on which the cutter 
oscillates is substantially coincident with 
the cutting edge. 

The oscillation of the cutter about th 
center line does not affect the position of 
the edge, but it does allow the face of the 
cutter to swing around to conform to the 


JAMES 


HART 


» Separate under 


oi the work and tool t 
cutting stresses 

No attempt is made to discuss the forms 
of cutting edges for withstanding the heat 
of high-speed service, High-speed tool 
forms have been ably and perhaps conclu 
sively treated in the paper by Fred W 
Taylor and its discussion, and the papers 
of Doctor Nicholson before this society 
and the Manchester Association of Engi 
neers 

Ihe generally accepted cutting angle of 


NESS 


able lubricating qualities, and the lateral 
quivering may now be eliminated by 
means explained in this paper. The thin 
edge of an acute tool is obviously the 
least suited to carry off heat or to with- 
stand the quivering incident to cutting. 
Having mentioned the great work of 
Mr. Taylor and co-workers and of Doc- 
tor Nicholson, it is necessary at once to 
disclaim any pretention at contributing 
valuable data, such as found in the papers 
of these truly scientific researches. Noth- 




















Showing an equal abrasive effect on each edge. View at the left shows the top slope, 


chip abrasion. 


View at the right shows the abrasive effect of the shoulder 


as the abrasion of the chip increased it 


NO CLEARANCE TOOL—HALF SIZI 


the angle of which was 


increased by 


of the work which reduced the cutting angle, but not as much 























Showing the abrasive contact of chip on the top slope. Nos 
1, 2 and 3 were used in the turner illustrated No. 4 


of the earlier forms 
face of the metal from which the chip 1s 
being severed. 

The objects of this construction are to 
make possible the use of more acute cut 
ting edges to reduce the cutting stresses; 
to wholly or partly equalize the unbal 
anced side pressure on the cutting edg 
and to obtain a rubbing contact to pré 
vent lateral quivering 

In order to bring out these objects it 
is necessary to briefly analyze some of th« 
conditions under which metal is worked 
in a lathe, dealing particularly with cut 


ting angles, clearance of cutting edges and 
the importance of minimizing the tendency 


*A paper read at the New York meeting 
of the American Society of Mechanical 
Engineers 

References mentioned: Dr. J. T. Nichol 
son's papers in Transactions of Manchester 
Association of Engineers, 1903, and in Pro 
ceedings of this society, page 687, volume 25, 
1904 

Fred W. Taylor's paper. Volume 28, 1906 
also cuts on page 333 in Dr. Niclolson's dis 

ssion of Mr. Taylor's pape! 


CUTTERS USED IN THE FLAT TURRET LATHE 


Each tool bears the same number in both cuts 


greatest endurance under high speed is 


about 75 degrees, and the angle of least 


/ 
resistance, according to some of Doctor 
Nicholson’s tests, is about 60 degrees, 


with an increase below as well as above 
that angle. 
The cutting angles of the tool described 


in the present paper may be varied from 
the present orthodox angles down to 30 
degrees or less, according to the nature 
of the work 

The results obtained by Doctor Nichol 
son, which showed an increase in cutting 
stress for tools more acute than 60 dé 
grees, may have been due to the cuts hav 
ing been run without cutting oil or suit 
able cutting lubricant Furthermore, th 
comparative lack of durability of the more 


acute edge below 70 degrees may have 


been due either to heat or lateral 
quivering or both. The heat would have 
been greatly reduced by a liquid cooling 
medium, especially one having some suit 


Showing the rubbing contact of the tool against the shoulder 
shows one of the work 


ing of the kind is possible at this time. All 
that is atten pted is to suggest a scheme 
ior widening the held of inve stigation 


Instead of approaching the subject as a 


scientist bent on getting exact data r 
garding performance of certain existing 
forms of tools and machines, the writer's 

the stand 


line of approach has been from 
point of a designer and manufacturer of 
lathes, and particularly lathes of the char 
acter of the flat turret lathe 
[HE CLass oF WorK Here CONSIDERED 
[he means for cutting set forth should 
be considered from the standpoint of one 
who sees nothing but lathe work under 20 
inches in diameter, and of the kind usu 
ally found in any machinery-building plant, 
whether it is a navy yard, rdilroad shop, 
or automobile-building plant; not that the 
lue in larger work, 
but simply that this is out of the writer’s 
range of experience, and such work was 
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SAMPLES OF CHIPS AND CUTTERS 
Cutting angles from left to right 45 degrees, 60 degrees and 75 degrees These chips were produced in an engine lathe The 
chips were confined edgewise between the body of work and the end of the holder. The breakage of chips taken by the 45-degree 
tcol was due to chip getting caught between the work and tool holder, due to the irregular winding of the chip. The chips pro 
duced by the 60-degree tool wound up till the circle was greater than the chip would take without breakage 
not considered in designing the tools de It will be noticed that this excludes allof other members are more or less frail in 
scribed that kind of larger and heavier lathe work structure. With a mounting of this kind 
A more exact description of the range in which the principal duty of the lathe is the cutting edge of the tool does not pass 
of work for which this tool is intended the rapid removal of the stock, In this through the metal without swerving and 
may be: Lathe and turret-lathe work under particular branch of work under con- flinching. 
20 and over 4 or § inches in diameter and sideration the rapid removal of stock is 
less than 8 or 10 inches in length; also important, but not paramount. MEANS FOR IMPROVING EFFICIENCY 
work up to 2 and 3 feet in length of diam Although the field of work includes all A machine’s efficiency is proportional to 
eters under 3 to 3 inches and generall kinds of steel and cast iron, this paper its strength to resist its working stresses. 
over ¥% or 1 inch in diameter will deal only with the standard open- There are two ways to increase this ef- 
It includes three classes of work: a, hearth machinery steel of about 20 points ficiency: a, by strengthening the machine, 
chuck work, having diameter generally ex- carbon and, b, by reducing the stresses for a 
ceeding length, and which is held wholly In work supported on centers and in given result 
by chuck or face plate; b, bar work, chucking work the connection between the In the writer's previous work the 


which is held in a chuck and steadied by 


back res and work having dimen 
sions similar to bar work, but which must 
be turn 1 center points, with or with 
cut following and fixed steady rests 








Those in the hand were produced by b 
having cutting angles of 45 degrees or less 

The chips in the three small piles at 

These chips were produced by cutters N 
7/16 inch, reducing from 1% inch to % 


work and tool includes a number of joints, 


both for sliding the tool in relation to the 


work, and for the rotation of the work. 
Each of these joints has more or less 
siackness, and each of the slides and 


strengthening of the machine has been ac 
the elimination of 
and placing the necessa1 


complished by unneces- 


sary features, 
aining the various motions 


But 


joints for obt 


the least objectionable positions, 


in 








SAMPLES OF CHIPS 
lunt side tool having 75 degrees cutting angle, all other chips were produced by tools 
the right on the top row and those on the lower row were broken by a chip controller 
os. 2 and 3, at 45 feet per minute peripheral speed and 22 feed per inch; depth of cut 
inch. 
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angle 


since this has been so fully outlined in th 


semi-commercial tr 


tion of 


Sary to 


Spc cial 


excepting to say 
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make 
forms 


of lathe design 
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the complicated 


hing 


turther 


t de 


Was 


the multi-slide to 


1 almost uni sal 
chine tools 

[he next step w 
tor minimizing the 
edge, and the objec 
is to explain how t 
tained 

[his reducti 
important in g 
flinching of t \ 
disregarded so long 
tinues to crus ff 
kind « wi t 
has been considered 
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ANALYSIS 


class ( 
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I 


tion each piece 


§ work 


eatise entitle 
Shop,” it 1 
ré feren 
therein 


sign 


hat a single-sli 


adopted to 


1 frail const 


d “Evolu 
Ss unneces 
ce to the 
set forth, 
de scheme 
eliminate 
ruction of 


carriage which is now 


in all standard ma 


a means 


nt paper 


is result has been ob 


I stresses m 


ling work in 


ir machi 
as the mac 
the metal, b 


ned in thi 


ay not be 

which a 
ie may be 
*hine con 
ut for th 
S paper it 


of first importance, 


CONDITION 


under 


ct ymnside ra 


1as several diameters, with 


of tool 


OF BPOKEN CHIPS AN WORK, WITH N UNBROKEN CHII 


dimensions were 
extreme 


the 
about 38 


sample ; exact 


degrees edge 1/32 


icl ly] 


shoulders which should e accurat 


spaced and _ formed 


shoulders required in this class of lath 
work are the so-called s e shoulders 
In engine lathe practice these should 
ers are “squared up” by a side tool aftet 
the other turning has been done by .a 


round-nose or dian 


the turret lat work thes« 
shoulders are pt the same tool 
that takes the stocl ving « 

[he tool used in 1 i bar work 
cuts on the same principle as the engine 
athe side too s t top 
slope is almost wholly side slope, and its 
cutting edge stands at gle of go de 
grees to the axis of the work 


In the engine lath t f this char 
acter has generally be insatisfactory for 
rapid turning, yet in the turret lathe this 
very tool seems to be universally used for 
all bar work 
ance seems to be due to the difference in 
mounting. It works well where tl 
no chance of vibration, but frouble bs 
gins when it ts machine like the 


lathe or turret chucking lathe in 


1% inches 
inch 


down to 1 diameter rhe feed 


flat 


od 


the “ rk is § pported DY on pal 


| 
which 


of the machine and the tool by anothe: 


nd the 


through the metal is dependent on the en 


cutting tool 


true path of the 


tire structurs f the machine, there being 
nothing to prevent quivering 

I he ] cl ce tool to be de scribed iS 
a side tool without clearance: Its under 
fac bears gainst the work, thereby pre 
venti lateral quivering which ha 
previ ly made this type of tool ineffi 
cient 

CutTtInG Str 
rect Cu Sire For the purpose 

f analysis the cutting stress may be divided 
to thre l nt t] direct cutting 
stress. the pa ng str nd the ten 
dency to q ( vy] we will consider in 

By direct cutting re W¢ nean that 
part of the stress that is directly down 
yard in a latl With all other condi 
tions unchanged, we should expect t nd 
in acute edge tool offering the least ri 
sistance, and that the difference in direct 
cutti { wor t ] ot varying cul 




















Chips 


slightly 


taken 
rounded 


by 
nose 


diamond-point 


tool—75 


degrees 


top slope and 


depth. 


Illustration is enlarged to about double size 


Chip taken by 40 degrees no-clearance tool at 


same feed and 
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ting angles would show a marked reduc 
tion in favor of the more acute tools 

Doctor Nicholson’s experiments already 
mentioned below 60 degrees showed an in- 
crease in cutting stresses and a marked 
loss in endurance, but these tests were on 
dry cutting without the benefit of a lu- 
bricant or cooling solution. The thin-edge 
tool is undoubtedly benefited more by lu- 
bricant or cutting medium than blunt-edge 
tools. Just what cutting angle would be 
the best under conditions of most efficient 
cooling medium not fully 
known. 

That there is no marked difference in 
the blunter tool of varying cutting angles 
really does not affect the situation when 
we try the real cutting or sliding angles, 
which may be roughly stated to be effi 
cient in proportion to their acuteness 

It is obvious that the least direct cut 


may yet be 


ting stress for a given depth and feed 
should be obtained by a 
tool, and one that would take a chip in 
which there is the least molecular change 

Crushing and partially or wholly shear 
ing the chip into chunks which are three 
the thickness of the feed 


straight-edge 


or four times 
undoubtedly increase the working stresses 
and heat. 

The cuts accompanying Doctor Nichol 
son’s discussion, page 33, Volume 28 of 


Transactions, clearly illustrate the great dis- 


tortion that takes place even in cutting 
with an accurate tool of 60 degrees and a 
straight-edge. This tool does not have 


even the disturbing element of shearing 
action at the edge of the chip. This ex 
periment shows the distortion of nearly 


every part of the chip. A tool having a 
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round nose or a blunt edge would doubt- 
less show still greater distortion. 

A flat-top slope should have a straight 


cutting edge. The more the edge is 
rounded the greater the conflict of the 
metal crowding onto the edge. The flow 


of metal on the top slope of the round 
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center of the curve. The conflict of cur- 
rents of metal which approach the center 
from various parts of the curved cutting 
edge increases the direct cutting stress. 


The crushing process of the present 
scheme of turning is due both to the 
bluntness of the cutting angle and the 


nose does not move in one direction shape of the edge 

wholly, but tends to travel toward the \ curved edge should have a curved-top 
TN 
_ l TT £0, J 








URNING TOOL USED ON 








LARGER VIEW OF CUTTER AND THE NO-CLEARANCE TURNING TOOL FOR THE 
CHIP CONTROLLI FLAT TURRET LATHE 
This tool is provided with a double adjustment by 
Which it may be set to turn two sizes. See accompany 


Inge ine 


engravings 





THE 


FLAT TURRET LATHE 
slope in order to remove the chip with 
the least distortion of the The 
curved-top slope for this purpose would 
make the shape of the cutting edge similar 
to the cutting edge of a carpenter’s round- 
nosed chisel. This form of tool is not 
offered as a practical form, but is men- 
tioned to emphasize the unnatural flow of 
the chip that must take place on the flat- 
top slope of a round-nose tool 
Separating Stress—By separating stress 


metal. 


we mean that stress which, in turn- 
ing a shaft, forces the tool outward 
radially. Increasing this stress causes 
the work and tool to move apart, and 


results in variation in diameter, also 
in irregular and generally inaccurate pro- 
duct, particularly when the rough stock 
runs eccentric or irregular. 

Although this separating stress may be 
lessened by giving the tool more back 
slope, this is only possible in tools taking 
light depth cuts. A lathe tool, however, 
which takes a cut like a side tool ..gives 
little or no tendency to separate radially. 

With the side tool set at an angle of 
90 degrees sto the travel of the feed, the 
feeding stress does not tend to force the 
work tool apart; in fact, this tool 
may be set so as to produce a slightly 


beveled shoulder either side of the 90 de- 


and 











ur- 
ter 


ing 
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. 
grees so as to either draw the work and 
tool together when making an overhanging 
shoulder, or to force the work and tool 
apart when producing an external bevel 
Ouivering Stress—The quivering stress 
which is due to the nature of the 
chip is affected by the cutting angle 
of the tool The chunks which make 
up the parts of a chip are less firmly 
united in a chip taken by a tool of 
70 degrees cutting angle than by a tool of 
50 degrees, and, of course, the more firmly 
united chunks give a more continuous 
chip with the least vibration of stresses 
In turret-lathe practice, especially in 
bar work, the tool and work are held t 
gether by a back rest which follows on th« 
surface produced by the cutter, and in 
some kinds of turret-chucking werk tl 
tools for interior work are mounted on 
boring bars which take bearing either in 
the work, or in the chuck which holds the 
work. When tools get this steadying sup 
port directly on or in the work, they 
freed from the chattering due to the m: 
chine mounting, but not free from that 


due to their own frailty, or to the n 


mittent flow of the chip as it is taken off 
in chunks. 
RELATIVE Destrrucrive EF! rH 
AND LATERAL QUIVERIN( 
The writer is not unmindful of th 





NO-CLEARANCE TOOL FOR STANDARD EI 


THREE CUTTERS O1 
effect of heat in the destruction of the cut 
ting edge, and fully realizes that no p 
fection of mounting of the work and tools 
will prevent destruction of the cutting 
edge of the tool by heat, but wishes 1 
bring out the importance of 
tive effect of chattering which is ever 
present in standard types of machin 
tools. Heat is undoubtedly most destruc 
tive when roughing at high speeds, but 
the quivering plays a very important, if 
not the greatest part in edge destruction 


when finishing at the usual speeds 
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Many machines are not run up to tl 
high-speed limit of the cutters Even 


1€ 


when provided with ample driving power, 
the strenuous life of attending a high 
speed machine is a little too much for the 
average man. As the speed is reduced, 
the quivering gains in relative importance, 
be taken into account in 


e no-clearance tool With 


the slower speeds tools should be used 


which should 
considering tl 


that give the best results at slow speeds 


OTHER CONSIDERATIONS 
The failure of the keen edge under nor 


’ , 
mal cutting « ndciti ’ sfc oct 


prising 








Wdurance under sen normal condi 
tions, seemed to indicate great possibilities 
ypen to anv sche that would maintain 

e best conditions. For instance, we have 
seen the ede f a diamond point broken 
off by an ordinarily heavy chip at one 
time, and at another tim ec Ww have seen a 
similar tool deeply bedded iito the 
metal without breakage. the tool having 


taken a plunge «and lifted or plowed up a 


chip of enormous proportions without 
hreak g th, [ Everv lathe hand has 
seen this performane Usually it ends 
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with breaking the tool or the center of 
the lathe, or both, but occasionally the 
lathe is stopped without breakage; then 
the lathe hand by great care may separate 
the work and tool without breaking the 
edge [he immense chip plowed up by a 
frail tool demonstrates what a cutting tool 
can do under some conditions 

We are also aware that under some con- 
ditions a cutting tool will actually sharpen 
itself in the process of cutting, yet neither 
of these results is regularly maintained 
They suggested, however, the possibility 


f supplying a means by which they could 








NGINE LATHE TOOL POST SHOWING 


DIFFERENT ANGLI 


ince the birth of the slide-rest lathe in 
which the tool was first guided by mechan 
ism, turning tools have been given clear 
issumed that they 
would not cut without clearance 

Of course, it is well known that the 
rthodox lathe tool goes out of commis 
sion after losing its clearance, but that 
does not demonstrate that a tool cannot 
It only proves that 
clearance as they 


cut without clearance 
the presel | ols require 
are now formed and mounted 

\ tool which has been ground for clear 
ance and set in such a position that its 
under face is at an angle to the shoulder 
produced, presents but a small area to the 
shoulder of work when the clearance of 
the extreme edge has given way. The area 
is so small, compared with the stress of 
t] ibrading metal passing it, that it 
»a rough sur 


face tanding t negative clearance 
nel \ tool with a negative clearance 
nd rough surface quickly goes from bad 
to worse 


Ihe tool which has been set by chance 
in an engine lathe so that a comparatively 

rge area of the under face rides on the 
wall of metal does not wear away, because 
ts surface is not subjected to as great 
rading pressure per unit of area. Its 
area is sufficient to withstand abrasion. 

It was assumed by the writer that in- 
creasing the contact of the under face of 
the tool against the face of the work 
would make it possible to cut without 








S12 
The advantage of a no-clearance tool is 
that its face rides on a good area and 


supports the under edge against the pres- 


sure of the chip, thus relieving the edge 
from the one-sided pressure which must 
he borne by a tool having clearance. This 


one-sided pressure may be wholly or onl 


partly relieved 

Of course, in all of the former types of 
tools the cutting edge must withstand 
the stress that is wholly one-sided, ex 


cepting for the occasional condition stated 
in which a cutting tool obtained by chance 


a bearing on its clearance face 


NO-CLEARANCE TOOL 
ride 
from 


tool to 
metal 


the 
of 


In order to enable 
flatly the wall 
which the chip is being removed, we have 


mounted it to allow a comparatively free 


against 


swiveling action on a center line that is 
substantially coincident with the cutting 
edge of the tool. When the tool is so 
mounted the pressure of the chip on the 
top slope tends to throw the so-called 
clearance face against the shoulder, for 
the mounting allows the tool to swing 


around to any angle that may be necessary 














Section A- 


B 


MEANS FOR CONTROLLING CUTTER IN FLAT 


X 


face in planer work and the nearly straight 


ht any work form, from a straight sur 


surface in work of large diameter down to 
the angle of a helix obtained by the coarse 
feed on work of relatively small diameter 

A tool so mounted either swings auto 
matically to adapt itself to angularity of 
feed, or may be swung by hand as soon as 
the started 
holds it snugly against the metal, but the 


cut 1s Its natural tendency 


force may be varied from one that equa 


lizes the stress on each side of cutting 
edge down to a very slight stress which 
only holds the tool in no-clearance posi 
tion 


the tool is 


free to swing around to offset the unequal 


An important feature is that 


wear on the “clearance” face 


\s previously stated, a fixed cutting tool 
slight 


with a clearance soon loses 


its 


clearance, and from that Step to the point 


where it gets a negative clearance there is 
generally but a short space of time 

The swivel mounting of the tool allows 
the cutter to swing around to take care 
of not only the feed. but the changing sur 
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face of the tool due to wearing action. 

In the early experiments cutters were 
used which were clamped rigidly in a 
holder, which in turn’ was pivotally 
mounted on a fixed holder. The cutting 
edge of the tool was so located as to 
stand exactly on the center line of the 


swiveling holder. 

In the later experiments the scheme has 
the 
round 


been simplified by loosely mounting 


cutter itself, providing it with a 


bottom struck from a center line which is 
corner of the tool. The 


an 


near the cutting 


s usually standing at 


cutting edge 
angle to its center line of swivel, giving 
the tool a front slope. The scheme of in- 
clining the cutting to the line of 
swivel was adopted for the purpose of 
using a bar-shaped tool in which its shape 


edge 


could be maintained by grinding, for with 
this shape grinding back the end provides 
for the wearing down of the top edge. 
This gives the tool a front slope when 
the swiveling center is kept horizontal. 
In some cases it may be well to tilt the 
holder to an angle that brings the cutting 
edge horizontal. 

This departure from ideal 


the center 


siesncuanil 
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A Section B-B Section A-A : 
JRRET LATHI NO-CLEARANCE 
position of the hne of swivel is not suf- 


ficient to trouble. In fact, the 


pivotal line need not be exactly parallel 


cause any 
to the cutting edge, neither is it neces- 
sary to have it very near the center line 
of swivel. It is probable that, under some 
conditions, the cutting edge may advanta 
geously be located either above or below 
The 


exact location of the cutting edge relative 


or on either side of the cutting edge 


to.the center of oscillation partly deter- 
the the tool 
against the wall of metal from which 


mines pressure with which 
rides 
the chip is taken 

The of the 


some instances, has been slightly flatted on 


extreme top edge tool, in 


the acuter angles, the tlat measuring from 


about one sixty-fourth to one thirty-sec- 


ond inch, and standing either 90 degrees 
called clearance face or sloping in 
Very 
a negative side slope 
of 10 


from so 


either direction good results were 


obtained by giving it 


standing at a maximum angle from 


degrees to 15 degrees from horizontal. 
This top flat seems to make a good resting 
place for the false edge, and it may be 
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that its successful operation is dependent 
on the false edge. 

One interesting phase of these experi- 
ments has been the comparative willing- 
ness on the part of the tool to relieve the 
carriage of the duty of feeding. This first 
became apparent when the carriage con- 
tinued to advance after the feed had been 
“thrown out.” 

This self-feeding feature, of course, can- 
not apply to the action of planers, boring 
mills, or work of large diameter. It is 
mentioned here only to indicate the ab- 
sence of resistance to the feeding motion 
under some conditions. 

The ultimate of the 
acute-angle tools may lead to 
each tool taking a heavy cut on small 
diameters to determine its own feed. In 
the turret lathe this would be a distinct 


use ot 
allowing 


outcome 


advantage. 


Curie LirreER AND CHIP CONTROL 
The chip produced by the acute-angle 
tools possesses great lateral strength. The 
continuous chip is preferred by any opera- 
tor who has had with hot 
chips which are thrown off by the tools 


experience 
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TO LATHE 


AN ENGINE 


APPLIED 


of blunter angles, but while this particular 
feature enables him to closely observe the 
action of the tool without risk, the con- 
tinuous chip in itself becomes troublesome, 
if allowed to run too long without break- 
ing. 

In some of the first experiments with 
this tool, chips having a depth of about 
three eighths of 
by a feed of six to the inch, were found 


an inch, and produced 


when 
to 


exceedingly troublesome, especially 
allowed to run out to lengths of five 
fifteen feet 

rhe lateral stiffness of the chip of the 
more acute tool made it possible to in 
crease the tearing open or splitting effect 
which has been mentioned. 

In order to increase the tearing action 
of the chip it is necessary to allow the 
chip, after it has passed from the edge of 
the tool, to pass over a lifter in the form 
of a wedge, either formed integral with 
the tool or placed in the path of the chip 
near the tool, an angle that 
only assists in tearing the metal ahead of 
the tool, but will also relieve the slope of 


having not 
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the tool near the edge from an important 
part of the labor. 

In other words, a chip possessing lateral 
strength made it possible to carry an im- 
portant part of the cutting or splitting ac 
tion farther away from the extreme edge. 
The heat generated by this part of the 
work, of course, being where it is, in no 
way reduces the life of the extreme cut 
ting edge. 

Although this chip-lifting effect may be 
produced by a top slope having a curved 
surface, it has seemed best for the conven 
ience of grinding the tool on an ordinary 
wheel to keep the top slope of the cutter 
a flat surface, and introduce this chip lifter 
as a separate member, either a part of the 
tool holder or in conjunction with chip 
breaker to be hereinafter described. 

Experiments with the chip-lifting 
scheme seem to be in harmony with the 
evidence shown by the self-sharpening tool 
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example; namely, that under ideal con 
ditions the duty of the extreme edge of 
the tool may be simply to cut through 
metal which may be under more or less 
of a tearing or splitting stress. 

Although it is, as stated, a satisfaction 
tc be able to stand near the cutting tool, 
to have some assurance of the direction in 
which the chip is traveling, and to know 
that it is integral and not shooting out in 
hot chunks at all 
point, there remains the fact that a con 


; ° 
i 


angles from the tool 


tinuous chip is troublesome 
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Even with the blunt tools, the curling 
chips which are: sometimes used to il- 
lustrate ideal working conditions of a ma 
chine require constant attention of the 
cperator, and either a very large recep- 
tacle which doubles the floor space r¢ 
quired for the machine, or the almost con 
stant attendance of an extra man for re 
moving the chips from the room 

The use of the more acute angles in 
creases the chip trouble, and may in some 


instances make it advisable to retain the 
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has preferred to use a chip breaker which 
depended on depressing the chip after it 
passed over the chip-lifting incline \ 
breaker of this kind breaks the chip in 


lengths varying from one-half to three 


[Ihe no-clearance cutter relieves the 


1 


edge from the 
It prolongs the life of the cutter by al 


one-sided pressure 


lowing abrasion on its face without pro 
ducing negative clearance 

It prevents lateral quivering 

It converts the lip angle into a cutting 
angle which for a tool of given form con 
stitutes a gain of from 5 to 10 degrees in 
cutting angle 

It has extended the working range of 
the side tool which gives the minimum 


separating Stress 
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ARRANGEMENT OF CHI EAKER FOR STRAIGH 
blunt cutting angles, or at least, tools 
which produce tolerable chips 
For turning bar work in the turret lath 

it has seemed best t idopt a chip breaker 
which produces a fracture by placing an 
obstruction in the path of the chip at such 


an angle that the chip, shortly after it has 
left the tool, is bent, either by lifting or 
depressing, or both, to an extent beyond 
its breaking point 

In order to employ the chip lifter most 
efficiently for the purpose of relieving the 


tcp slope of tl cutting tool, the writer 
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e possibl ‘ 
ngled wl the .cutting 
css ( \ 11 I v tne tp t oO! 
chines whi \ 1 limited by lack 
t pulling power 
I he l n cutting and sepa 
ting stress S 1 tl \ 
(or output w rt il inte ! 
vertible with accuracy) on nearly all lathe 
wi rk 
This re ] n also 1 ( ses the « tput 
which has been limited stly by the 
frailness he slet rness of the work 
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The Working of Patented 


Inventions 


By ALFRED MULLER 





As the subject of a retaliatory compul- 
sory working provision in our patent laws 
is almost certain to be a live one at the 
forthcoming session of Congress, the read- 
ers of the 


AMERICAN MACHINIST should 


be informed regarding the action of the 
Stockholm Congr 
national Association for 


Industrial 


recent ess of the Inter 
Protection of 
with 
the working of patented inventions in the 


the 


Property in connection 


patent-granting countries. 


It was agreed at the Stockholm Con 
gress between the representatives of the 
different countries to approve the resolu 


tion of the last Berlin Congres§. viz., that 
the non-working of 
shall not bring about 
the 
being merely that the patentee can be com 
pelled to 
wish to use his 


1 patented invention 
he revocation of t 


patent, consequence of non-working 


grant a license to others who 
invention. 

As it does not appear possible to have 
this resolution adopted and made law 1 


all the 


national Convention at once, the 


adhering to the Inter 


countries 
Congress 


recommended that those convention coun 


tries, which are already in position to in 
troduce into their laws license clause, 
should form a special convention, which 
regarding the working of patented inve1 


tions prescribes the following: 
“In thos 


this special convention and whose laws 


which adher to 


countries, 
contain articles regarding the working of 
patented inventions and the granting of a 
license under such patents, the patent shall 
not be revoked, or invalidated, for the 
reason that the invention patented thereby 
was not carried into effect or a license 
under said patent was refused 
shall be 


to give to others the permission to use the 


The pat 


entee, in lieu thereof, compelled 


patented invention, for a reasonable con 


sideration and a sufficient guarantee, if it 


1 


appears advisable in the public interest to 


grant such a license, and after three years 
have passed since the grant of the patent 
The laws of the which in this 
go farther order to fa 
cilitate the carrying out of patented in- 
shall interfered 
this resolution.” 


countries 
respect go still. in 


ventions, not he with by 
Moreover, the Congress urgently recom 


mended, independently of this resolution, 


that the various countries should make 
special agreements between each other, 
such as the one between Germany and 
Italy, according to which the requirement 


i 
of the working the patented invention 
shall be waived 

The foregoing only proves that all those, 


who advised the Congressional Committee 


on Patents in the beginning of this year 
not to introduce into the American pat 
ent law anv working clause, were right 
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Tc 


the 


that, at present, the 


working in 


While it is 
quirement of 


true 
most of 
European countries is felt as a great hard- 
ship, especially by inventors of this coun- 
try. where no such requirement for work- 
ing is made, there is no doubt whatever 
that the present requirements of working 
of patented inventions will soon be a thing 
Gov 


of the I am certain that the 


ernment of this country, which today oc 


past 


cupies such a predominant position in th 


world, can, by reason of just this position, 


compel all the whos 


European countries, 
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ation mtetiameneenel 
5 


/ 
met 


nates eae 





s 
r 


te 


1s 








December 3, 1908. 


Some European High Power 
Hydraulic Presses 


By Frank C. PERKINS 

In both England and Germany the hy- 
draulic press has always found greater fa- 
vor than the steam hammer for forging, 
flanging and similar work, as it is claimed 
to give a better and more homogeneous 
product. The high-power hydraulic press 
is designed and constructed in two gen- 
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FIG. I HYDRAULI THE OBERHAT 


setent laws still c requirements 


of working of patented inventions, to 


waive such requirements with regard to 
citizens of this country, the same as 
Switzerland did last year 


Pure platinum is nearly as soft as cop 
commercial pur 


15 per cent. of iridium is 


sed. Pure platinum is rarely used in the 
rts, as the alloyed metal has been found 
better fi ost purposes to which it can 


be put.—Brass Ilorld 


"SEN 


PLANT OF THE GUTEHOFFNUNGSHUTTE 
the one with a central ope 
work as shown in 
Fig. 1, and 


eral forms; 
ing for admitting the 
the half tone, 


the other with a side opening as indicated 


accompanying 


by the half-tone Fig. 2. 
Fig 


It is 


1 shows a press of German design 
the 
the Oberhausen plant of 


in operation 
the Gutehoft 
It is the common type, hav 


one of largest 


nungshutte 
ing four vertical rods to support the head, 


and a single central ram. It is shown 

work upon a large crank shaft; the work 
holding details are shown plainly 
In the 


such as 


Hanging and shaping of larg 


plates, are used for the ends ot 
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marine boilers, it is impracticable to heat 
and operate upon them entirely at om 
heat. Thus, a press of the type shown in 
Fig. 2 is ‘used. This press was built at 
Leeds, England, by Rice & Company, Ltd 
It is intended for work upon some of the 
largest of marine boilers, and will handle 


























OPENING HYDRAULIC PRESS 


plates of any diameter, and up to a maxi 
mum thickness of 11% inches There art 
two vertical rams and one horizontal ram. 
[The method of operation is as 
lhe plate.to be flanged is tixed on a cen 
tral stud bolted in a proper position on 
the hinged extension of the table \ short 
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length of the circumference of the plate is 
heated in a furnace arranged at the sid 
of the machine [his heated section is 
then brought into position on the anvil! 
block. The vise ram descends and clamps 
the plate firmly in position, while the 
flanging ram and die turn down the edge 
ot the plate [he flanging ram then rises 
clear of the work, and the horizontal ram 
squares up the flange against the anvil 
block. A fresh length 
heated and the operation repeated until 


of plate is then 


the whole plate has properly flanged. 


The anvil block is, of course, shaped to 
curves of the correct radius required, and 
as the pl ite revolves on tl xed stud, a 
circular flange results that is sufficiently 
iccurate for all practi | purposes 

In Fig. 3 can be s illustration of a 
large [<nglisl nging press 
having a ip \ 200 1 vas 
constructed at Ri vy, ne Leeds, by t 
Leed Engineering d ly I lic Com 
pany, Ltd. It will be noted that one-half 
of the bed plate, the frame, pillar and 
horizont cylinder ! ll cast ne 
pieck | 1 half ( weve 
nd the . parat 
castings in ct eces 
tated by the hi ' 1 
portati i villar 

ed Y I wo l 
have been too large for transportation 
rail The cylinders lined with hard 
bronze The location of th perati 

















FIG 3 AN ENGLISH HYDRAULIC FLANGING PRESS 
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levers and the hydraulic piping can be 
seen plainly 

Fig. 4 illustrates another type of press 
designed for the use of steel car builders. 
This machine is constructed entirely of 
steel throughout with the exception of 


the valves which are of phosphor bronze, 

















FIG } HYDRA IC PRESS OF A TYPE USED 
BY CAR BUILDERS 
? 


and is capable of exerting a maximum 
tal pressure of 2000 At the corners 
of this tabl provided rams, four in 
all, for lifting the moving table. As a rule 
only two of these are required, but the 
other two can be used at any time, pro 
vided the dies stick The main table 
operating rams are three in number and 


arranged so that one, two or three can be 


used if desired This, of course, makes 
three-powered machine, and allows of 
a considerable saving of water at a high 
pressurt 
Another interesting example of an 


English flanging press intended chiefly for 


locomotive boilers, is shown by Fig. 5 


This press has a table 12 feet by 10 feet in 
dimensions and is capable of handling all 
of the various plates used on the largest 
locomotives at present manufactured It 
has eight rams; three main rams, four 


outer vise rams and one certral vise ram 
The three main rams are arranged so that 
the center or the outer or all of the rams 
nN } used as desired This, of course, 


1 convenient three-powered ar 


\ single lever controls the operation of 

ll of them The outer vise rams are 
used chieflv for holding the plates against 
being flanged. They are 
used for punching out the fire holes 
nd outer firebox plates. A 
noteworthy feature in the design of this 
press is that the rods are made with but- 
threads and without any enlarged 


i 











and have split nuts underneath 


he advantage of adopting this 


portions, 
the table 
design is that in the event of any of the 
rods being strained or injured, they can be 
drawn up through the holes without the 
This 


considerable im 


necessity of pulling down the press 


element of design is of 

















FIG. 6, HYDRAULIC PRESS FOR STRUCTU- 
RAL WORK 
portance from the fact that the smallest 


table weighs over 20 tons 

The horizontal press shown in Fig. 6 is 
the class of 
It has a 
large plain table arranged for the con- 
venient setting, flattening and adjusting of 
The large movable abutment cast 


fairly representative of 


presses used in structural shops. 


work. 
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ing has slots for attaching dies and form- 
ers of various kinds. If necessary, this 
abutment can be removed entirely and a 


large pin dropped into a hole in the bed 


plate. Around this pin angles, beams, etc., 
can be bent to suit requirements. The 
operating valve is arranged with an 
automatic knock-off so that the whole 


or any part of the stroke can be used. The 
bed plate is provided with slotted holes 
that are convenient for holding and ad- 
justing some classes of work. 





Generating Gear Teeth of Increased 
Strength with Standard Hobs 


By H. T. MILtar 


The relatively rapid extension of the 
practice of gear generation by hobbing in 
Europe, and the signs that this practice is 
gaining ground in America give interest 
to any special feature concerning it. It 
may be opportune, therefore, to illustrate 
a feature peculiar to this method of gear 
particularly pinions, 


production: Gears, 
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MAKING LOCOMOTIVE BOILERS 
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may be produced by the standard hob of 
the set with tooth strength in excess of 
those with the standard 14% degrees pres- 
sure angle. . 

As is well known, the tooth outline of a 
hobbed worm-wheel of few teeth is not the 
same as that of a tooth of a pinion of the 


ie ‘l\ 
} > < 4 t 


( 


FIG, 2 FIG, 3 FIG. 4 


I2- 


THE TEETH OF A 
PINION 


MODIFICATIONS OF 
TOOTH, 2 D.P. 


same number of teeth cut with the ordi- 
nary formed cutter. The tooth of the 
hobbed wheel is undercut to an extent, 
which makes the width of the space below 
the pitch line greater than at the pitch 
line. This shape is, of course, impossible 
to produce with the ordinary formed cut 
ter which is formed to give radial flanks 
to the teeth. The addenda of mating teeth 
in large wheels are adapted to suit. To 
avoid this undercutting of the flanks it has 
long been the practice with hobbed worm 
wheels to increase the outside diameter of 
the blank for all than 30 
teeth. 

It has been suggested in an address on 


gears of less 


gearing by Mr. Humpage before the Insti 
tution of Mechanical Engineers that this 
practice should be extended to hobbed pin 
ions, which work with gears of the stand 
«ard 14% degrees pressure angle. .I pro 
posed to extend the matter somewhat and 
to illustrate the advantages in strength and 
to show the nature of the contact between 
modified pinions and standard teeth. Whik 
Mr. Humpage only suggested the modifi- 
cation in the smallest pinions, and did not 
mention the use of a formula such as is 
given below, I think that the use of a 
rule giving more gradual variation has ad- 
vantages. 


SUGGESTED FoRMULA 


A standard formula, in use for worm 
wheels for obtaining the increased outside 


diameters is: 


Outside diameter = pitch diameter 0.937 + 


A statement seated A 
which, as diametral pitches are mainly in 
use for spur gears, may be expressed thus: 


Outside diameter — pitch diameter 0.937 + 
4 diametral pitch 


This formula has the advantage of in- 
creasing the diameter and consequently 
the strength of all gears of less than 30 
teeth, yet it preserves the full hight of the 
tooth for pinions of 12 teeth as will be 
those familiar with the 
will be aware this 


of the blank 


seen later. As 


principles of gearing 


increase in external diameter 
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does not effect any alteration in the diam 


cter of the base circle for the inv lute he 


effect is a modification in the pressure 
gle. Fig. 1 gives the 


1 pitch from the form 


gears of I 
ula. The diameter 
heading of “Nominal Pitch 


nixing t 


diametr 
under the 


also given 


Diameters” 


1 
} 
i 


will be convenient in le increased 


distance between two 


Of ccurse, 


center 


necessary 


gears for gears of any other 
pitch the diameters given will be divided 
by the pitch used 


s| he 


tooth shape is 


necessity for this modification in 


apparent from Fig. 3 which 
shows the extent of the undercutting effect 
on a hobbed pinion of 12 teeth. Fig. 2 
shows the tooth shape when cut with an 
4 the tooth 


ordinary formed cutter; Fig 


of a hobbed pinion of modified diametet 
The advantage in strength is apparent. It 
will be noticed that the addendum of the 
tooth, Fig. 4, is incapable of much exten 
increase in diameter 


sides of the 


sion as any further 


would be removed by the 
teeth in the hoi 


in the case of the 


As mentioned previously 


smallest pinions the 


formula just reaches the limit of modifica 


tion 
CoNDITIONS OF CONTACT 


The conditions of contact may perhaps 


be best obtained from a study of Fig. 5, 


which shows modified pinions of 12 teeth 
and 18 teeth 1 


nutually in gear and mesh- 


ing with racks The racks, of course, are 


Top 
; i / 

: \_€ 

| [7 


MODIFIED TEETH OF A PINION IN 


It will be seen that conditions of 


engie 


contact differ m: 


from those of vears cut with the ordinary 
formed cutters. In the moditied 2 s th 
width of th ce differs from that of 
tooth, the are cf contact differs in length 


lur | 
during approach and recess 


case of the matn g oT the two gears, the 
ngle of pressure 1s increas 
[The reason for the widt f the space 
being in excess of that of tooth is fairly 
obvious The larger rcumference a 
| 


companying 1 Increase in 


outside diameter of 
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increased pitch measured on 


sults in an 


what we have nominal pitch 


circle; that 1s, the imaginary circle which 


touches the pitch lines of the meshing 


gears or racks Since the 


tool 


the standard rack or hob the increase in 


must suit the width of the space in 


pitch necessarily involves an 


width of the tooth spac« This, of course, 
involves backlash when 
modi 


gears are in mesh, but not when a 


meshes with an ordinary gear 


hed pinion 
or rack. In the case illustrated in 


the backlash 1s 


rather an 


excessive, Dut the case 1s 


extreme one since the amount 


of backlash roughly increases inversely as 


the number of teeth in each pinion 


[he difference in the length of contact 


during the approach and recess is one of 


the chief features of these moditied gears; 


the contact is equal, of course, in the 


Cast 


of ordinary gears In Fig 5 the length 


of contact during approach in each case 


is signified by 4 B, A, B;, A» Bs, and that 


during recess by BC, B:C,, BCs re 


spectively. It will be seen that when the 


smaller drives the larger gear, as is usu 


ally the 


i ft ¢ 


case, the conta 


that 


during recess 


exceeds during approach [his is 


an advantage, though its importance is a 


matter of some difference of opinion. It 


1 


known that, due to the modifying 


is well 


effect of the friction between the teeth 


when sliding over each other, the direc 


tion of the resultant force on the driver 


Li 
a ™ 
yp ute 
| 
= a 
; \ \ 
\ | \ \ sane 
\ 
5 
A 
; ! 
18 7 I 
MESH WITH A STAN I Gk \N RACK 
+ +1, ] ‘ ‘ ; + 
ooth 1s such as exer ereater momet 
during recess than approac The advar 
tage Is ften held t ) slig (On page 
262 Mi Mills qu Ss 1 p tice ot 
tne lig Lieu / é sf Y schart 
which uses a gear system with unequal 
adden la \c rm G ‘ exp 1 ce 
overing s ral mount f 
wear on the teet nsiderably less 
when the great veut f tl contact 
occurs during reces It 1 be noted i 
passing that when the teeth of worm 
wheels are modified the greater part ol! 
the contact occurs during appr cn 


S17 
CHANGI . ANGLI PRESSURI 
Pe : , . st 1 yk feature ; 
this modified system 1s thi gle of pres 
suri With 1 t systems f involu 
rears ft ) ‘ rle 1 ms the base 
of the svstem is stant throughou 
tl vst tlet gh the base Is a 
{ d k the pressure ingle is 
variabl pendet ipon the num 
ber of in the mating gears Thus 
Nominal Pit 
Number of Diameters Outside Diam 
Teeth in Gear Inches eters, Inches 
& 13.244 15. 244 
13 14.11 16.18! 
l4 15.118 17.118 
15S 16.055 18.055 
16 16.492 IS. 992 
17 17 O29 1v 429 
1S 18. S66 20. 866 
19 19.803 21.803 
0) ~“). 740 22.740 
21 21.677 23.677 


»» »? 614 24.614 


23 23.551 25.551 
24 24.4585 26.458 
25 25.425 27 .425 
"6 “6 362 28.362 
97 27 299 29 299 
et a 28. 23560 30. 236 
2u 29.173 31.173 
30 10.110 32.110 


FIG. 0 TABLE OF MODIFIED GEAR 
DIAMETERS FOR ONE DIAMI 
rRAL PITCH 


the pressure angle between a 12-toothed 
is less than 
18 teeth 


mesh 


and a 48-toothed gear 


pinion 
that between 12 and 


All modified gears, 


rack exert pressure along an 


pinions of 
however, when 


ing with a 


ingle of 14'4 degrees 
In conclusion, the objection may be an 
ticipated that while some modification 1s 
desirable 1 case of hobbed pinions, 
formul ere used has too wide a 
ue a s to great nm imecreas¢ 
di et the smaller pimons This, 
f course s a matter for discussion It 
must be admitted that a formula which 
wolved less modification would neces 
sarily involved less backlash when two 
madi l go t in mesl But this 
formula | the advantage of being al 
re in us nection with worm 
vheelce I+ ves the strongest possible 
shape to the pinions; and the disadvan 
tage in b ckl h is habl o be exagger 
ted « e two 1 ed pinions will not 
lly ) In s] 
\n 1 rding to 
} | ive been m cle 
whart ldet ts lrancisco, wh 
rebuilding ld wharf in which the 
rie 1] est! ved by ] re, 
/ One pile was found t 
ghl in nd reful inves 
ig f t cause of this exceptior 
wane fact that the piles had been 
1 t por liv wire He then 
d out xperimen with electricity 
Or \ len pil nd liscovered that 
he teredo would not re into a pile tn 
hicl ’ 1 small current was main 
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Wire Gages—Planer Speeds 


By Joun R. Goprrey 
Wire gages have always been a much 
discussed subject, especially by those who 


use them only occasionally, and can't for 
the life of them tell whether a No. 16 or 
No. 19 is the size they want. It’s an ea 
natte © memorize a few sizes that you 
happen to be using, but the rest of the 
gage means about as much as a Chinese 
laundry ticket does to a Scotchman 

Now I haven't any special gage to pro 
pose, because 1f we are going to torever 
tse numbers that don’t mean anything, 
the gages we have are as good as any 


an think of. The only improvement th: 


seems possible in this line 1s te ym 
ne on one, any one that you might name 
nd diseard all the rest 
But the only plan that appeals to me, 
nd it isnt new, because I saw it advo 
ted the AMERICAN MACHINIST at leas 
20 veal ig is the one where a numb 
¢ mething | ( could \ 
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the line shaft up a little, perhaps 10 per 


cent., without saying that it had been 
changed in any way. 

Some of the men seemed to get along 
about as before, some earned a little 
more money than before, but their best 


planer hand on the big work complained 
bitterly that for some unknown reason he 
was unable to turn out as much work as 
the tools not standing up 
This to 


for a time to see 


before owing to 


was allowed ZO 


all 


and then the planer 


to work. 


their 


on whether it was 


Imagination or not, 


was put back to the old speed, stiil with- 
ut saying anything to the man who ran it 
He rec: tely ut 


began to turn more 


work, and was correspondingly happy, for 
there is nothing like piecework, or some 
of its variations, to show up the capacity 
f a machine as well as its operator 

The best speed in this case was about 
28 feet a minute on cast iron, and the shop 
manager is willing to back this man and 
he speed named against any other similar 
combination on earth, so confident is he 
that tl esults are better than can be 
obtained with a_ high cutting speed 
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The “Eichhorn” Trigonometric 
Slide Rule 


A new slide rule, known as the trigo- 
nometric slide rule, is about to be put on 
the market M. J. Eichhorn, 5759 
Aberdeen street, Chicago, Ill. It is in- 
tended for the solution of triangles and 
is especially arranged to solve the general 
trigonometric equation for the third side 
of a triangle, having given the other two 


by 


sides and the included angle, which is 
C?=— A?+ B*—2A Boos.c. (1) 
Referring to the illustrations, Fig. 1 is 
a half-tone from a photograph of the rule. 


Figs. 2, 3, 4 and § show settings to solve 
certain problems that will be described 
Referring to the equation given above, if 
we make 


ty (2), 


’ Doss 2 
2A Bcos.« 


equation (1) will read 


C* = 4* + B*— x’ (3) 


This is in a quadratic form and is solved 
the the rule 


be th of 


directly by upper scale on 


and the upper scale on the slide; 





. 
ry number should adopted 
for an ing, even lling machine r 
grind 
Wh let 0.001 inch be the base, and 
he N 17 wire or sheet would be 
0.0 ( Evervone would know, and 
there wouldn't be any hunting up tables 
gages \ micrometer would be all vou 
needed fe inv measurement The mak 
ers of celluloid do this, and it’s the 1 t 
ensible method I know of 
And manufacturers in aid in bri 
ng about such a change by simply orde1 
ng material by thousandths of an inch in 
stead of numbers. Say nothing about th 
gage numbers as we now have them, but 
t order many miles as you want of 
wire 0.029 !nch in diameter, or sheet metal 
0.038 thick If uowal number 1st 
ill tl t No. 29 and the other Ni 8 
ne 1 S + +} + e¢ < n 
~" Rk PLANING SPE 
many d:fheulties in \ 
t laving down tron-clad rules f cuttin 
peeds most anything else, and a new 
phas« f e€ question came to light the 
other dav in a large tool-buildinge shop 
Realizing the power of imagination in 
affecting the output of machines or the 
distress of cutting tools, thev had speeded 


“FEICHORN” 


I THE TRIGONOMETRIC SLIDE 


[his 


operator 


when actual output is considered 


would not be so impressive if the 


was working by the day, but the pinching 


f the pocketbook tells the story better 
than any set of time charts or cost 
systems 

[his does not by any means prove that 
this speed is best for all planing, even of 
cast iron, but it may indicate that high cut 
ting speed is not the only censideration and 


that in some instances we may be running 


I ) fast to secure the best results unless the 
steel used for tools differs radically from 
the averag [he steel used in this case 
vas the kind that had proved best for the 
vork, but it is an open question as to 
ow far this entered into the results 
Sir ©] 1 Lodge has, for the last three 
s, according to the Jron Trades Ad- 
s engaged in experiments in_ the 
lectrification of crops, and, recently 
eaking he said they had found that 
whe crops yielded 30 to 40 per cent 
Te in than they otherwise would on 
he me land and in the same season 
Strawberry beds and fruit trees also 
vielded a greatly increased crop, but thre¢ 
years was not a long enough time to allow 
him to make any dogmatic utterances upon 
the subject 


on 
the required value of C. 


RULI 


the function 


The scale on the slide has 


these scales are graduated to 
of the square 

at the 
alike in both directions. To solve a typical 


6 B= x 
from 


its zero center and is graduated 


example let us assume that 4 
and X 


the relationship 


4; to find the value of C 


expressed in equation 


(3). The setting of Fig. 2 shows 6 on the 


upper scale of the rule, opposite 8 on the 


upper scale of the slide, and opposite 4 on 


the slide we read 9.15 approximately as 
the value of C. It will be noticed that 
X is read in the same direction as B for 
the reason that X°* has a minus sign in 
equation (3). 

In case the angle c of equation (1) 


de grees, x 


equation (3) 


equals 990 equals zero, and 


becomes 


C? = A* + B* (4), 


or the equation expresses the relationship 
between the three sides of a right-angled 


triangle. This is, of course, readily solved 


by the upper scale of the rule and the 
upper scale of the slide. Let us assume in 
Fig. 2 that 4 = 6, B =8, to find C as ex- 
pressed by the relationship of equation 
(4) [he setting shows 6 on the rule 


opposite 8 on the scale, and opposite zero 


10 on the scale for 


the rule we read 


However, the value of the trigonometric 











vO 

















December 3, 1908. 


slide rules lies in the solution of triangles 
other than right-angled triangles. This is 
accomplished by a determination of the 
value of X from the lower scale on the 
slide, and the two lower scales on the 
rule. After X has been determined it 1s 
used as indicated in the first illustrative 
example. Equation (2) can be trans 
formed logarithmically to read as follows: 
2 log. X = log. A + log. B +- log. 2 cos. ¢. 
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that in such cases the complementary 
angle must be used for c. 

For an illustration of the settings of the 
rule to solve the general trigonometric 
equation for the third side of any triangle 
see Figs. 3, 4 these the two 
known sides of the triangle are assumed 
to be 6 and 7 and the included angle 55 


In Fig. 3, 6 on the lower scale of 


and 5. In 


degrees. 
the slide is set opposite to the angle 55 on 
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scale of the slide. This value gives C 


as 0.07 


[To put this method for finding the 
third side of a triangle when the other 
two sides and the included angle are 


of a rule On the 
the slide rule opposite c 
A on the slide; opposite 
Then, 


given, in the form 


lower part of 
on the rule set 
B on the slide find X on the rule 


on the upper part of the slide rule, op- 






























































The lower scale of the slide is graduated the upper of the lower scales of the rule. posite X on the rule set 4 on the slide; 
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} > ° 
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FIG. 5 
ILLUSTRATIVE SETTINGS OF THE TRIGONOMETRIC SLIDE RULE 
in both directions from unity at the cen \s 7 on the lower scale of the slide at opposite B on the slide find C on the rule 
ter and expresses the relationship Jog. A+ the right, which represents the other The value of C is the result desired 
log.B. The upper of the two lower known side of the triangle, is not op- When all three sides of a triangle are 
scales of the rule is graduated to log. 2, posite the lower scale of the rule, the given and it is desired to find the angle 
cos. ¢ 2, the numbers representing degrees slide must be shifted to the position included between two of them, the solu 
are arranged from o to 89 The low shown in Fig. 4 before the value of X_ tion is found directly from the front of 
est scale of the rule is graduated to give can be read. From an inspection of Fig. the scale and the method expressed 


reality an ordinary 
double the 


log. B and log. 2 


2log.X and is in 

logarithmic scale of size of 
those used for log. A + 
cos.c. In using these lower scales there 
are two things which should be remem- 
bered; first, that X 


angle c is 


is negative when the 


greater than 90 degrees, and 


6.94. Fig. 5 


shows the proper setting to determine the 


4 this value is known to be 
value of C after the value of X has been 
Here, 6 on the upper scale of the 
slide 


found 
opposite to 6.94 oan the 
is read from the upper 


rule is set 
and the value of (¢ 
scale on the rule opposite 7 on the upper 


follows On the up- 
per part of the slide rule 
C on the rule set A on the slide, 
find X on the 
lower part of the slide 
A on the 


in words 1s as 
opposite 


opposite B on the slide 


rule; then on the 


on the rule set 


rule opposite 4 
slide, opposite B on the slide find the 
. 
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angle c desired. This process can be re- 


peated for each of the angles and thus all 
three can be found readily. 

On the back of the slide is a double-line 
sine scale that is used when all three angles 
Chis 


same scale is also used when the two sides 


and one side of a triangle are given 


and the opposing angle are 
back of the slide 1s 
usual scale of logarithmic 


triangle 
Phe 


with the 


of a 
give also pro- 
\ ided 
inclusive 


tangents from 6 to 45 degrees, 





Patent Experiences—Sellinga Patent 
and Paying the Purchase 
Price Oneself 


Wir Be 


By 


Walking mto Joe's shop one afternoon, 
he said, “I that 
you've sold one of your patents, Wit, for 


notice from the papers 


10,000 shares of stock, highly spoken of 


by the paper. Congratulations.” 


“Joe, that’s all bosh I did get the 
stock, but it’s worthless I'll tell you 
about it.” 

‘A friend of mine,” I| said, “went out 
hunting, wearing his 45 Colt’s on_ his 


iolster as usual, but with all six chambers 


loaded, when in stooping to light the camp 


fire, the end of the barrel struck his leg, 
tipping the gun and holster so that the 
in fell out, striking the hammer on a 
rock, and he died from the effects of the 
iot in the abdomen a few days later 
Well, I was using the same kind of an 
arm and | got to thinking. I was work 
ing as a bank clerk in Salt Lake City at 


the time, and the idea kept coming and 
comings and coaxing and coaxing, until 
I couldn't help making one for my own 


use. I had no idea of patenting it, as | 
simply wanted to fit the gun I was using 
with some device that would prevent any 
such accident to me. So I put a safety 
lever on the under side of the handle, 
which, unless gripped by the hand of the 
shooter, the inside end, a solid bar of 
steel caught the descent of the hammer 


and prevented it from touching — the 
primer There could be no manner of 
firing the arm except “on purpose.” I 
liked the idea and used the gun for 
months. One day a former army captain 
saw it and being pleased with the idea 
advised getting a patent right on it. Well, 
1 guess the advice of friends is the most 
hurtful thing a young man can get; and 
it isn’t confined to patents either 
GETTING THE PATENT 
“Away I sailed to interest somebody to 


the extent of putting up ‘the necessary;’ 
found willing 
off | 


with all canvas of egotism spread to the 


one was to put up $65 on 


it, and went to a patent solicitor 


breeze that was soon to blow me out into 
the ocean of successful inventors 


“Well Joe, vou should have seen me 
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about then. I felt very important. How 


i assumed the studious and how seriously 


I took all things, most so myself! A 
patentee ! The inventing bee got into my 
bonnet and the sting swelled my _ head. 
No article came along that I didn’t dig 


A second 
Budding 


pen with a view to improve it 
t 


I-dison was now on the horizon 


genius was sending forth its first sprouts 
TEMPTING OFFERS TO EXPLOIT 
“The patent came duly to hand, fol- 
lowed by floods of letters, postals and 
circulars. Everyone in the East was a 
patent seller, had been struck with the 
utility of my device, and as they were 


careful and conservative, they had passed 


up thousands of worthless inventions that 


i 


year as not worthy their time, but were 
interested in this device of mine and 
wished to handle it because of its merit. 


Some said to send along a small register 


ing fee to place my name on their list to 


he mailed to eager manufacturers, who 
had an aggravated itch to get hold of 
just such moneymakers, and with whom 
they only were in touch; others were 
getting a pamphlet ready for the press, 
proof sheets of which they were inclos 
ing, and a cut of my patent with suitable 
real live reading matter explaining it 
could appear in the blank space marked 


X% for only $5 and reach alert and pro 


gressive manufacturers; others sent testi 


monial letters from a patentee who wrote 


on a printed letter head of his company 


of which he was now president, thanking 


them for their executive skill in promot 
ing the company, which none but they 
could have carried to a successful issue. 


In fact to sum it all up, my patent was 
THE one of the vear. For weeks Uncle 


Sam was on the run with alluring, tempt- 


ing, inducing letters, each one skilfully 
hiding under the guise of registering fee, 
cost of cut, evidence of good faith, or 
other name for it, the need of sending 
them $5 Those letters are of all 
kinds and so nicely made up that a 
fellow finds it hard work to restrain from 
trying some of them. I lost no money on 
them. One day a postal came from a 
firm saying that they had an offer for my 
patent; would I sell? ‘If so, reply on 
the second. half of the postal, stating 
price, ete 

“Well, I took their word for it that 
they did have an offer. And having an 


offer to buy, when the price was made by 


me, they could get in between and make 
the difference, if they really did have an 
offer; but if they were merely working 
me, I would soon find out. To find out 


| would put the price right down to where 


there would be no excuse for not taking 
me up on it. So I wrote back that if they 
meant business, yes, the patent was for 


spot cash to them, and they 
could have all above that they could get 


mae 
sale for $75, 


Sut if they merely wished to try me on 
to few 
simobones they might 


touch for a 


as well not reply. 


some scheme me 
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What a roasting they did give me in their 


injured innocence! If I wasn’t suf- 
ficiently interested in my own invention to 
faith in it 


commission 


paying the 
small would 
ask, how could they be expected to supply 


evidence my by 


advance they 
that faith, and do an all one-sided business 
for me? 

“Real-estate dealers and other commis- 
sion men charge their commission or fees 
after they make the sale, but not so the 
patent seller; he must have his fee in ad- 
vance, and Joe, out of all the many thous- 
ands of patents got out each year, if they 
few hooked 
matter if they don’t make one real bona 


; 


tide sale out of hundreds 


vet a for a fee what does it 


there’s a good 


thing in fees alone. 


“Well, I shook hands with myself that 
| had steered clear of patent sharpers, 
only to get caught later.” 

“How was that, Wit? Are there other 


methods?” asked Joe. 


Tue Orrer Tuat | Bit At 
“Yes, pretty good looking ones too. 
Enough so that I bit, and made the sale 


you mentioned having read in the papers 


Over a year passed and I got a letter 
from the Manufacturing Com- 
pany, of offering me_ 10,000 


shares of their capital stock for my patent 


rights. I was as cautious as a kitten with 
a puddle of water. I would take $250 
cash instead. <A _ pretty big drop-down 


from stock of the par value of $10,000 to 
$250 cash. No, their by-laws prohibited 
them from buying any patents in cash; 
they the 
\rizona, capitalized for the modest sum 


were chartered under laws of 
of $65,000,000, of which they would give 
of CLASS A, PRI 


FERRED stock for my patent right, fully 


me 10,000 shares 


paid up, non-assessable—absolutely no 
compulsory manner in which this stock 
could be made an expense to me 


“Suffering Jehosaphat! Sixty-five mil 


lions! I got to wondering what my 10,000 
shares might be worth (particularly when 
$250 in the stock 


given me), so I wrote on. The reply was 


cash instead of wasn't 


‘Our stock has changed hands at all kinds 


of prices; we can, therefore, not quot 


you a price on it as it is not in 
open market.’ I forgot to tell you Joe, 
that besides the stock they offered a 10 
per cent. royalty on all sales under my 
patent right. I was still troubled about 
the value of the stock, and asked for 
copy of the company’s prospectus. It 
came. Four thousand dollars was_ the 





assets claimed for the com 
assumed that 
If all the stock 
were to be issued I would participate on« 
sixty-five hundredth of $4000 for my pro 


extent of the 
pany, and it is to be even 


that wasn’t undervalued. 


rata share, or about 60 cents. 


“But CLASS A, PREFERRED! The 
last word got me. I must have some 
PREFERRED stock at any hazard of 





value. So I closed the deal, sent them 
in $3 to cover the cost of recording the 
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deed of sale of the patent, and got back 
the cutest, gold-printed certificate calling 
for 10,000 shares of Class A stock and 
PREFERRED in great, bold gold letters 
icross the face of the whole certificate 
\nd non-assessable too, Joe! No Irish 
dividends there! Another dollar brought 
me the by-laws wherein I learned that 
Class € stock got a 12 per cent. dividend, 
next Class B Io per cent., and Class A 
‘ame in for 5 per cent. of the balance. 
[ll read to you from the by-laws: ‘Class 
C’ is the stock that we will sell to the 
general public from which we expect to 
get the bulk of our funds. Classes ‘A’ 
and ‘B’ have been arranged to separate the 
goats from the sheep. These classes have 
been arranged to let the foolish inventor 
keep a back seat.’ 

“T could change from a goat to a sheep 
by paying certain assessments or the dif- 
ference in the price of the classes of stock 
in cash. I have been content so far to 
remain a ‘Billy’ rather than a ‘Baa.’ 

“And the company published a little 
monthly magazine devoted exclusively to 
is interests, which, now that I was a 
stockholder were mine also, carrying a 
FOR SALE column in which stock 
holders could list their stocks for sale 
! planked up another dollar, and felt con 
soled that others had been bit as well as 
nyself, for here was a list monthly of 

fferings of Class A stock for sale for 


mere song.” 


I Hap Paip THE PURCHASE PRICE oF My 


Own PATENT 


“Well, how did the paper come to pub 
ish this nice write-up?” asked Joe. 

“Why Joe, the humor of the thing 
truck me after a while, that I had sold 
my patent for $3 and paid the money 
myself under the guise of a recording fee 
I thought I would play even with some 
hody. I knew a reporter that I thought 
1 could work, so I gave him a little dope 
about having sold a patent right for 10,000 
shares of stock, mentioned something 
about a ‘scoop,’ and said, ‘you know how 
to say it gracefully,’ and that gillie shot 
me out in the next morning’s paper as the 
rising young inventor who had just com 
pleted a deal in financial circles, consum- 
mated with rare financiering skill and 
ability, gaining for a valuable patent the 
product of my inventive genius, 10,000 
hares of the capital stock in a large East- 
ern corporation of extensive interests, de- 
voted exclusively to the manufacturing 
patented 
specialties, and that the company would 


nd selling of meritorious 
soon commence on a large scale to make 
nd sell my ingenius contrivance. The 
uss closed by saying, ‘When called upon 
v our reporter, Mr. Bec had made no 
lefinite plans for the future, but was 
modestly receiving the congratulations of 
dmiring friends, and to our interrogation 
vhether he would give up his present po- 
ition to now enter broader fields, stated 
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that he would continue his present work 
as a bank clerk while perfecting other 
ideas on which he was working.’ Oh, 
Slush! And my high 


for summer glad rags 


rubbers pawned 
Maybe, Joe, a 

whole lot of the newspaper successes we 

read about are of just such guff as mine.” 
A patent fuel has recently | 

out by a French inventor, designated as 

“charbonnett¢ This fuel, it is stated, 


can be produced for about two-thirds the 


Wet Belt for Catching Emery 
Dust 


By J. W. Carre! 


The half illustr S device in us¢ 
at the W KS | Alt Herbert Ltd 
Coventry, Englan: i gathering emery 
and metal dust from work which 1s of a 
characte t precludes 1 possibility of 
making us ex] S tus. It con 
sists t ] ] ent whi I 18 




















WET BELT FOR CATCHING DUST FROM SURFACE GRINDER 


cost of coal. It lights easily and, rapidly 


becoming incandescent, no smoke is 
emitted, while at the same time it gives 
out intense heat and leaves very little ash. 
It is manufactured in briquets, and _ its 
main features are cleanliness in handling 
According to 


the Electrical Review it is understood 


and the absence of odor. 


that the preliminary tests have been so 
satisfactory that manufactory is to be 


erected. 


shown in the illustration, as located at the 
side of the Brown & Sharpe surface 
grinder, the belt being carried on a 
roller which is given an intermittent mo- 
tion by pawl and ratchet operated by the 
small grooved pulley directly above. The 
lower roller is located in a water tank 'n 
which the fine dust is deposited as the 
belt passes through the water. A number 
of these belts are in use at the Herbert 
works, and have been found very efficient. 
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Practical Letters from Our Readers 


A Round Table Discussing Details of Modern Machine- 


shop and Drawing-office Methods, Practice and Economy 
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WE PAY FOR USEFUL 


Planing a Large Punch Frame 


[his job of planing a punch frame 
which weighs 18 tons, was done in this 
way because our open-side planer was 


rushed at the time. It shows a T-piece 
Lolted to the planer platen. The 
of the T-piece is planed to fit a planer 
head which we removed from the rail. To 


cross 


Lathe Equipped with Turrets for 
Special Work 


The sketch shows roughly a top view 
of a lathe which was rigged up for a 
special job. The scheme which we use 


struck me so favorably at the time that | 
thought of patenting it Now the time 
has long gone past when it would be pos 









































LATHE WITH 


ecure a power feed vertically, we placed a 
tar wheel on the screw and a bar with an 
arm extending down, that 
of the star wheel strikes this arm it 
lowers the head. The bar sup- 
porting this arm is held in the other planer 
I think the photographs 


sO when one 
spoke 
raises or 
head on the rail 
which are arranged in first angle projec- 
tion will show plainly enough how the job 
was done. 


Janesville, Wis Hq. Fr. 3 














TURRET 


SPECIAI 


idea 1s 
the 
was something 
chuck the 
operated on by 


sible to do so, consequently the 


free to anyone who may be in same 
The work 
held in a 


was to be 


predicament. 
that 
most 


could bi for 


part and 
both turning tools on the outside and by 


boring and drilling tools on the inside at 


the same time. 
he square turret A has nothing novel 
about it except its size (8 inches square 


on an 18-inch lathe), and the fact that it 








IDEAS 


is offset to the right on the carriage. 
Some previous experience with similar 
turrets showed us that if we wished to 


use ordinary tool posts we needed all the 
room that we could get. To get the room 
still keep operating tool B 
squarely supported by the carriage all that 


and the 


we had to do was to shift the center of 
the turret to the right. 

Now to get the boring tools to start 
on the outside end of the work at the 


same time that the turning tools did, with 
the ordinary turret would mean that the 
overhang 8 inches. 
made an offset 


boring tools would 


To avoid this trouble we 


turret on the bed. C is the turret base 
clamped by bolts D to the bed of the 
lathe 

[he top part of the base follows the 
dotted lines E, E, E, overhanging the 


bottom part so that the lathe carriage can 
the back and left-hand end, 
and so that it can support the turret slide 


pass under 


F when it projects beyond C. G is a 
triangular turret with holes H, H, H, for 
ordinary turret tools or boring tools. A 


four-hole turret could possibly be used, 
but it would not be so convenient on ac 
count of the holes crossing each other at 
the corners 

The advantage of this arrangement lay 
the fact that most of the work 


special pieces that we 


largely in 
the 


chining was on the projecting ends. Fo: 


on were ma 
such work it is possible to get two tools 
to the work close together and both well 
the work had been 
thing that required boring and turning tl 


supported. If 


some 


whole length some of the advantag: 
would have disappeared, but it alwa 
seemed to me that for an all-round ge: 


it had a lead ov 
We did not h 


eral utility machine 


anything on the market 
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A LARGE PUNCH PRESS FRAME 
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work enough to keep the machine busy 
all the time, so we put in the swinging 
stop at / with a set screw to abut against 
the stop pin J and then put a shouldered 
bushing in one of the turret holes and 
in the bushing an ordinary lathe center 
and proceeded to use the lathe for ordi 
nary turning. When doing ordinary tur 
ret-lathe work, stop / was placed the 
other side of J and used for a depth stop. 
An unlimited number of additions to this 
simple tool in the way of automatic feeds 
and stops and geared heads and _ feeds 
would, of course, add to the cost and, 
therefore, to the salability, but the sim 
ple essentials were all that we needed. 

E. H. Fisu 

Worcester Polytechnic Institute 


Cutting a Distributing Screw 


While going through shop some time 
ago | noticed a lathe carriage moving to 
the right and left with great regularity 

I asked the foreman what was being 
made on that lathe and he told me that it 
was a distributing screw. I almost asked 
him what that was, but he did not let me 
show my ignorance. He took me to the 
lathe and this is what was being don 
\ right- and left-hand square thread was 
being cut on one piece in the same space, 
using a master screw to move the carriage 
to and fro 

In the drawing a is the master screw, 
b is the piece to be threaded; ¢ is a yoke 
or fork made of tool steel and tempered; 
d is the tool for cutting the threads. It 
is made with clearance on both sides as 
indicated \ roughing tool and a finish 
ing tool are used. The roughing tool is 
1/32 inch less in thickness than the width 
of the space when finished; the finishing 
tool is made the width of the required 
space. 

\ cast-iron block e¢ ts fastened to the 
carriage with two bolts, one back and one 
front. This piece has a hole drilled in it 


to receive a stem on voke r The hole 
must be drilled so that it will be in line 
with the center of the lathe. At f is a 


cast-iron sleeve with square-head set 


screws, two in each end. This sleeve 1s 
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used to hold the master screw and piece 
to be threaded as one yoke c is made so 
that it will swivel at the end of each 
thread. This is best accomplished by fit 
ting in place to the master screw before 
tempering 

The screw which [| saw cut was 12 


inches long, 134 inches diameter, 344 inch 


lead. The time required was 13% hours 
The lathe was operated by an apprentice 
boy 

Philadelphia, Penn C. H. Erp 





Tool for Turning the Clearance 
in Gasolene Engine Cylinders 


It is customary when designing an auto 
mobile cylinder to have at the upper or 
explosion end a clearance varying from 
14 to \% inch wide for the boring tool 
Owing to the very thin wall of metal in 


the cylinder care must be taken when 
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rOOL FOR TURNING CLEARANCE RECESS 
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making the core box so that it will leave 
a recess just sufficient to clear the tool 
This is not always the case as there 1s 
many times just enough irregularity in 
the core to necessitate the use of a “re- 
cessing” tool, and the accompanying line 
cuts show a wood design for one of these 
tools 

The cylinder for which this tool was 
designed requires finishing on half of the 
circumference of the recess only, as the 


opposite half has the port opening in it, 
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FIG 2 SIDI AND END VIEW OF SAME TOOL 


which cuts through just one-half of the 
circumference by 7% inch wide 

When not assembled, it sometimes hap 
pens that the piston is allowed to enter 
too far into the cylinder so that the top 
piston ring passes the finished part of the 
bore and expands into this cored recess, 
and while in this condition it is apt to 
catch and cause trouble when drawing the 


piston back. To prevent any trouble of 
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'TING A RIGHT AND LEFT-HAND DISTRIBUTING SCREW 
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the 


chined and particular attention 1s given 


this kind at any time recess 1s ma 


to chamfering the upper edge 


which is all done by the tool shown. Thx 


tool is completely inclosed while it is 


doing the recess 

In the tool, which is shown by Figs. 1 
nd 2, A is machine steel turned to re 
eive heads and C; the upper end 1s 
turned a Morse taper and fitted to a heavy 


B and C are cast-iron 
A. B 


lace as at / 


] 
spindle 


heads bored to a force fit on arbor 


is padded with leather on th 
destruction 
Head 
idle1 


the 


naed tf prevent any 
olving therein 
iron 


r, has a cast 


ge Fk which is made to fit snug in 
same time allow head 
the 
machine-steel 


evlinder, and at the 
Cc to within it. It 


brass 


ift headed at 


turn is held up by 
follower G Hois a 
end, and through this 


fitted the 


nN 
one 


slot in which is 


of the bore, 
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A Lathe Hack Saw 
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hack saw is 


A novel 


shown in the accompanying cut 


type of power 
\s con- 
block 


Chis 


ast-1ron 
lathe 


1 


extending 


consists Of a ¢ 


structed, it 


clamped to the ways of the 


carries four guides, two as 


up 
shown, and two downward, which are not 
hese carry the saw frame, which 
At the lower end the 
other 


face plat ot 


In One piece 


] 


connecting rod is fastened, the 


end 
the [ 


ot which 1s connected to 
the lathe 


claimed for this ma- 
chine are that the operator can see what 


convenience in fastening 


table; 


the saw is doing; 
the the 
struct than an ordinary 


work on cheaper to con- 


power can 
a file for the 
| 


and 


Saw ; 


saw out dies; can substitute 


aw; has adjustable stroke variable 


Under these conditions 


speeds and fe eds 
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Removing Pieces from the Eye 


he grinders here in Sheffield have a 

\ f getting things of the eye that 
s new to mé Having gotten something 

m several tried to locate it but 
fail vhen someot suggested blowing 
ittle finely powdered sugar into the 
Being rather particular about what 

es into that member, I at first refused, 


it on being assured that it was a com 
n pract among the grinders here, I 

ibmitted 1 was soon surprised to find 
w quickly the intruder 


vanished and 
when it is neces 


sharp knife to 


emove the pie¢ e sugar eases the pain 
nd seet to have healing effect upon 
he “V 

| i =. ; 
shetne g I. Pan. 
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Effect of Autogenous Welding on 
the Metal in the Joint 


The many articles that have appeared in 
the \MERICAN MACHINIST 
from time to time on the different methods 


columns of the 


of welding and brazing iron and steel pro 


ducts have been of considerable interest, 
and the great development of recent 
times in this art makes the subject an 
important one to all these engaged in 


works where iron and steel products are 
handled. 

It occurs to me in connection with this 
subject that a report recertly published in 
Stahl & 


ducted to discover whether any difference 


Eisen covering a research con- 
exists in joints welded through the agency 
of hydrogen and acetylene flames, may be 
of interest. In the case of iron products 
the question presented itself as to whether, 
or not, where a joint had been effected 
by means of the acetylene flame, a certain 


quantity of carbon formation does not 


appear in the weld, thereby rendering the 
the 
and 


iron at point of juncture somewhat 


brittle, thus having a deteriorating 


effect upon the weld 
lo determine this point a number of 


samples were taken and plane sections 


produced by cutting vertically through the 
welds. These samples were then ground 
and polished in the ordinary manner. One 
had etched and treated 


part whicl been 


solution of picric acid 


s] owed icco dine to micro p orapns 
taken, that the distribution of the ferrit 
nd pearlite was perfectly regular a1 
even throughout the entire welded port 
When specimens of tl welds produ 
f th drogen flames vw 
rep the same manner and ex 
l ed s ( wunimorm nd persrec 
lition ex 
It was thereb vn that the questi 
so! tl ( raised neeri 1g the mp 
ticabili tf obtaining perfec id | 
ing weld | pl ig tl cetvlene fl 
is without scientific or practical found 
tion, due t e fact that the separation 
the « bo ] d to tak pl ce b impe¢ 
fect combustion of tl gases does 1 
x Ist Che ly noticeable irregularity 
result of the research mzede was the f 


e slag contained 1 
thread-like chara 


e rolling of tl 


lost th 


ich is produced in tl 


1 
ter, WI 


original plate. Thess 


as minute knot-like particles, which w 

distinguished m pearlite by the col 
Another point often raised, which t 
xperiment seemed to clear up, was tl 


effect of the 
weld 


gases employed in conducti 


upon the sulphur content of tl 


part welded. It was found, whether using 
hydrogen or acetylene flames for heating 
that the weld was poorer in sulphur than 


the product itself, although the distribu 


tion of the sulphur in the welded part 
seemed to be more uniform than it was 
in the original plate 


Brooklyn, N. Y S. A 
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Industrial Education at Atlanta 





forward step in the’ cer industrial school of the United States, may be appon 
I | 





his convention was given a semi-official conspicuous success of his first students, ment under wa) 


sided over by 


Friday aftern 





uage the early his 


This was the pion who shall devote himself to field work figure 
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The Society for the Promotion of Industrial Education in Annual 
Convention Discusses Various Phases of This All Important Subject 


EDITORIAL CORRESPONDENCE 





educational movement was made__ its origin and it nti support having nd 1 ns for meet 
at the Atlanta convention of the National been due at the start to Mr. Search who this purp 

Promotion of Industrial was also its first and, for a time, its only necessary, a1 e 
Education, November 19 to 21. The con teacher In organizing the school Mr f man? ry fo 


are, of course, of Search had no precedents to guide him, sioner. He did nm 


chief significance as his only knowledge of such schools being a permanet rgani 


interest which is. the bare fact that they existed in Germany, ing long period 
’ | 


the subject, and in this respect and he is entitled to be recognized as the the contrary, its 
the Atlanta convention was fully abreast pi ynneer of this movement in this « yuntry short and intensi\ 


convention at Chicago. Support came to his efforts through th arousing interest 


that the opening some of whom, after a single year’s in take care of itself 
evening was pre struction went back to the mills under witl n adequate 
Governor Smith, who also’ double the wages whi tl d received iety l 
welcome at the ses before entering the school three years 
morning. Moreover, the Another striking address at the dinner 
\ PPREN 
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he Hall of Repre was by | | Brown, tl United States 


State capitol, which was Commissioner of FEducatio Mr. Brown \iter the ldre 


sessions. The in opened his remark vy referring to the pening 5s 
ughout was of the reputation of tl American peopl . (G rnor Smit 
— . meats ‘ \] 
is sufficiently indi mere dollar hunters. and stated that asa ‘ \ \ 
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nnected with the matter of fact t e idealists, support 
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nquet of l sday lines , nt] t t 
ret rks ot d ] Vi é ) \I \V \] xa der 
ndition of i1 Dr. Wright pi I s livel 

he subject in the hood earned who enters lif 
Cit v1 where Wit t ] ] \\ irall } 
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n to center ad - : x of 1 st w is felt ful ‘ 
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single S i f biect S ittees ive 
been eanized in thirty-eight States of « ( 
PIONEER WorkK the Union and nit £ these commit- cost of 
the dinner was tees have been reorganized into State dor 1, 

Search, of Phila branches For furtl effective work a cost of 1000 su pi 
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in graphic lan- largely increased income is now necessary, ( 
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work of the apprentices had been 
found to be appreciably cheaper than that 
of th This had 
been undertaken because the directors of 


did 
profitable, or 


the 


journeymen. inquiry 
believe apprentice 
that the 
apprentices, and 


his company not 


labor t« he works 


could afford to employ 


the result of the investigation has been to 
change this belief He considered it 
necessary that the apprentice should be 
paid sufficient wages to provide for his 
support, that he should be given instruc 
tion in the technique of his trade, that an 


adequate amount of class-room_ instruc 


tion should be provided aiming directly at 
the work of the 


the 


shop, and that especially 
the care 


The 


foremen should not be relied upon to teach 


ipprentice should be taught 


of expensive factory equipment 


but a special shop instructor 
too 
to make it 


appre ntices, 


should be employed, as foremen have 


many responsibilities and cares 


possible for them to teach the apprentices 
Returning to the matter of care of factory 
stated belief 
of the repairs required for metal 


the 


equipifient, he his that 90 
per cent 
working machinery are due to negli 
RCC 
He referred to the apprenticeship system 
of the National Machine 


Tool Builders and exhibited the ciploma 


and ignorance of their operators 


Association of 


of the asso lation, which is awarded to 


boys on the completion of their appren 
ticeship course, 


Mr. Bullard 
Alexander, 


followed by M. W 


began by 


was 
who saving that a 
properly organized apprenticeship system 


is nothing but a trade school in a factory. 


He described the shop and _ class-room 
work necessary’ for a complete course of 
apprenticeship, and showed how, while 
large factories may look after both sides 
of the subject, small ones should com 
bine their efforts in class-room work. He 
had little faith in trade schools pure and 
simple, but believed that apprentices 
should be trained under conditions ap 
proximating as closely as possible those 
which will surround them later, and that 


they should be given nothing but commer 


cial work to do. He 


believed that the ini 


tial wages paid should not be less than 
$4 a week. As a matter of fact, the Gen 
eral Electric Company at its Lynn works 
pays $5 

The class-room work should be done 
during working hours, and for the time 


should be 


had no 


so spent the paid their 
the 


a plan which required 


he \ Ss 


regular wages He faith in 


general success of 
the boys to attend school during the even 
ing after a full day’s work in the factory 


He regarded the age of 16, which is the 


customary one at which factories will 


apprentices, to be unnecessarily 


the 


accept 


old, and believed that in many cases 


term may properly begin at the age of 15, 
and in this connection he enlarged upon 
the necessity of bridging the gap between 
that the ma 


ind the 


when statistics show 


school 


the time 


yority of bovs leave time 
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when they begin productive work—this 
period when spent as it frequently is hav- 
ing a demoralizing effect of the most 


serious character. 


TRADE-SCHOOL EXPERIENCE 


\nothet than ordinary 


interest 


paper of more 
John A. Shrigley, 
president of the Williamson School 


Mr. Shrigley spoke from the 


was read by 
Free 
of Trades. 
standpoint of an experienced man in the 


conduct of a trade school pure and sim- 


ple, and one which is based upon the 
fundamental idea that the work of the 
student shall be exercise work, and not 


offered for sale. He thoroughly believes 
that this is the proper system, and forti 
fied his belief by reference to the experi- 
ence of his own school. He declared that 
the 


insure the 


the sale of work is not necessary in 


student’s interest 
that the 
manifested is increased by the fact that it 
the the 
did not believe it right to 


order to 


his experience being interest 


is done for benefit. of students 
alone, and he 
as a competitor 


More 
workmen 


conduct a trade school 
of legitimate business enterprises. 
over, capable and _ satisfactory 
may be turned out on exercise work, their 
records showing that as high as 90 
the 


started work immediately 


per 


cent. of graduates of their classes 
as journeymen 
and at satisfactory wages, many large em- 
ployers in the Philadelphia 
taking all of the boys from the school that 
the the 


eminently 


vicinity of 


they could and progress of 


get, 


boys after graduation being 


satisfactory. He regarded the age of 16 
as boys should be given 


He 


and 18 as 


as being as early 


the tools of men regarded 17 as 


still old. He 


remarked that boys on graduation should 


better, not too 


have the appearance of manhood in order 


to get men’s pay. He believed that there 


is no limitation to the trades that can be 


successfully taught in trade schools. 


He regarded it easier to teach trades 


than professions in schools. In periods of 


normal business activity his school is not 
able to meet the demand for his graduates. 


and after 21 years’ experience as a man 


ufacturer and 20 as an educator he as 


serted without hesitation that it is entirely 
practicable to have the trade school course 


so thorough in practice as well as in 


theory, that the graduates will be at once 
qualified to work as journeymen 


He referred to the German schools of 


which we hear so much, and stated his 


belief that there is a pronounced tendency 


to under rate the work of American 
schools in comparison with those of Ger 
many The great feature of German 


schools is the attitude of the public toward 
and ex 
merits he did 
remarkable, or 
that there should be any difficulty in ob 


them, together with their 
tent 


not 


Sct ype 
Considered on their 


regard them as at all 


taining just as good results in this country, 


although of course, the methods and or 


ganization could not be the same 
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TRADE SCHOOLS FOR GIRLS 
The subject of trade schools was also 
discussed at length, in a paper by Florence 
M. Marshall, director of the Boston Trade 
School for Girls. 
Without indulging in any 
pliments, it is the simple fact that Miss 


foolish com- 
Marshall's paper proved to be one of the 
best read at the She 
outlined the conditions in 
women find themselves and the preponder- 
many 


entire convention. 


which young 


percentage of those who in 


find it 


ating 
localities necessary to engage in 
wage earning occupations and pointed out 
that many lines of work are dependent on 
woman's skill. She took direct issue with 
Mr. Shrigley, regarding the desirability of 
which re- 


but 


the sale of the product, she 


garded as not only highly desirable 


even necessary in order to recover the cost 


of expensive materials. Moreover, the 


fact that the work must be acceptable to 
and conform to a standard set by others, 
is an important factor in determining the 
attitude of the pupils toward the work 
The opposite views of Mr. Shrigley and 
Miss Marshall on such a fundamental sub- 
ject were widely commented upon, es- 
pecially as each is distinctly, and perhaps 
equally, successful in arriving at a com- 
mon end. With the experience of the two 


before us, one must recognize that after 


all the personality of the teacher and not 


the method followed is the determining 
factor. 
EVENING SCHOOLS DISCUSSED 
Louis Rouillion, director of the educa 


tional work of the Mechanics’ Institute ot 


New York, adyocated evening schools, say 


ing that in Great Britain the evening 


vocational schools are wielding so large an 
influence that all attempts at day training 
are this 


almost eclipsed. In country by 


far the larger amount of real vocational 


training that is definite and effective, is 
being done in the evening schools 

The evening school does not interfer« 
with the pupil’s present earning capacity, 
It only asks 


for some of the time that would otherwise 


nor with his hours cf labor. 


be lost in idleness or in the pursuit of 


amusement. It has a decided advantag: 


in that 
boy to select this or that trade, but finds 


it does not have to force or urg: 
him already employed as a plumber, a ma 


son, or a carpenter, with his ambitior 


aroused to excel in his trade. The meré 
fact that a lad elects to attend an evening 
school puts him in the select class of thi 
actively ambitious. This is one reason 
why the tone of the evening trade schools 
and mechanics’ institutes is pitched to 
higher and truer key than obtains in sim 
ilar day-school work. The earnestness and 
intensity of purpose of these students ts 
well attested fact 

Much talk is the 


sacrifice and hardships in a boy attending 


heard about self 
evening school after eight hours’ labor at 
trade 
with evening-school work knows how mis 


his Anyone who has had to d 
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placed is such sympathy. The school work 
is seldom a burden to the student; in most 
cases it is a real pleasure. The reaction 
upon him is not one of exhausting his 
nervous vitality, but quite the contrary 

He believed that evening schools will, 
undoubtedly, be the solution of the prob 
lem that will be the most generally ac 
cepted in the immediate future and that it 
is along these lines that we may look for 


the major part of all real vocational train 


HE PosiITION OF ORGANIZED LABOR 
Leon C. Sutton, editor of the Labo 
WWorld, urged the point of view of the 
wage earner, saying that to some few man 
ufacturers in the United States who want 
to have educated, at public expense, young 
men and young women, who, upon their 
graduation from an industrial school, can 
be used as a club to lessen the rat« of 


wages or can be used as strike breakers, 
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the wage earner is to derive a_ benefit, 
rrganized labor must have a part lhe 
young men and the young women edu 
cated in the various handicrafts whicl 
they have chosen in the trade schools, will 
be either the friends or the enemies ot 
organized labor 

The pedagogue sees in theory the value 
of such a training, the manufacturer sees 
the value of its productiveness, the trades 
unionist sees its human side He remem 
bers his trials and sacrifices and he goes 
with natural caution, but admit him to 
his propel place among the boards of con 
trol and among the practical instructors, 
give due weight to his advice and then his 
attitude of suspicion will be turned to one 


of cordial cooperation 


[HE BusINESS SESSION 
The business meeting opened with the 
reading of the reports of the secretury an 


treasurer, the former showing an active 




















Fit I HACK SAW WHICH REVOLVES THI 


in effective system of industrial educ 
tion means one thing. To the wage earnet 
on the other hand, who wants to have 
his children taught better than he was 
taught, it means something far different 
He wants the children taught not merely 
dexterity of hand but in addition the 
theory of mechanics, the reading of blu 
prints and the use of tools, also the his 
tory of commerce and of the ancient 
guilds, the origin and growth of trades 
unionism, the story of the struggles 
khrough which it has gone, something of 
what real true unionism means in the bet 
terment of the men and women of our 
country today, so that after their years of 
study in the industrial school they do not 
come forth with their diploma to eat up 
eir fellow human beings by _ inferior 
work at lesser wage during longer hours 
and thus be an aid in undoing just what 
trades unionism has struggled so long and 
earnestly to win. 

He believed that in any effective Sys 


tem of industrial education from which 
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president of the Stevens Institut { teen 
nology, as president, Walter ( Kerr, of 
Westinghouse, Church, Kerr & Co. as 
vice-president, and I. B. Pratt, as treas 
urer, and thes nomimees we duly 


1 
elect ad 


Che Fellows Gear Shaper Company, of 
Springheld, \ s p a large amount 
I steel 1! ing cutters ror it veal 
ipers at ‘ the s¢ ol ] gh p ed 
cel increased, the amount of metal lost 
iu: the cutting became a serio item 
el | \I1 ia Ws rigged pp W 
is shown in Fig. 1, with a frame to carry 
nine saws, drove them wit the spe l-re 
ducing gt nd crank shown, and also 











STOCI HE MECH 
membership | t KK 1 ] 
; . : : 

in empty reasu ) iaiws ( ) l 
found to hb nw cabl nd on n 
they we suspended pending rt 

Lhe committ resolutions broug 
in a resolution recommending that t 


Government Bureau of Education becotr 


department of education with tts sect 
tary a member of the President's cabinet 
and, pending sucl radical change, t 
appointment of two deputy commi nel 
one devoting his attention to tndustrial 
and the other to agricultural educati 
Another resolution created the office « 
commissioner of tl society and directed 
the board of managers to us« very eifort 


to raise an adequate sum by subscription 


or otherwise to enable the society to en 
gage in an active propagandizing pro 
gram These resolutions, together wit 


the customary resolutions of thanks to tne 
local committee and the citizens of At 
lanta were adopted 

The committee on nominations brought 


in the name of Alexander Humphreys, 


® :; WI 
leas ‘ae. le lving ti 

‘ the ti imply 

worm-gi rrangement that turns tl 

: k, i being nec { t il re 
scuare parallel cutting of the side yt 
? ‘ i Tr? ) 

Ph Ww i t entirely t gh 
l tis s pp I }) nt that | ws sto k 
Cl gl t ld the pieces t get! r and at 
the san tin low it to be easi broke 
part after it t of the machine 
lhis is of great intage In working up 
the last end ot val s by reversing the 
bar, putting the end already cut into the 
cl uck, the uncut end 1s revolved out in 
the open al 1 the last end can be cut p as 
easi the rest, doing away with any 
waste trom this source 


The details of the saw can be seen in 
lig. 1, while Fig. 2 shows the worm-gear 


hanism for turning the stock. This 


nic 
view ls shows the battery of saws, 
which gives some idea of the amount of 
stock cut up, as well as the total saving 
in the waste by cutting 
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Aluminum—Now an Ordinary 
Commercial Metal 


The prediction has been made repeat- 
edly that aluminum would soon become 
one of our ordinary commercial metals, 
and that its use in the arts would be ex- 
tended to such an extent that it would be- 
come a formidable rival, in certain fields, 
copper alloys, and even iron 
The first part of this predic- 
about to come to pass, even if 


of copper, 
and steel. 
tion seems 
we are not justified in saying that it has 
already come to pass. 

At the beginning of this year the pro 
ducers in Europe, still bound together by 
the terms of a convention, reduced their 
price from 33 cents per pound to 22 cents 
per pound. Decline in the demand by 
consumers was the leading factor in this 
reduction \t about the same time, the 
American producer reduced its price from 
38 cents per pound to 33 cents per pound. 
Previous to the panic of 1907 the Ameri- 
It has 
Com- 


can price was 42 cents per pound. 
policy of the Aluminum 
\merica to make the price for 


been the 


pany of 
its product all that the trade would bear. 
Toward the end of 1907, however, the de- 
mand having dwindled to a comparatively 
small amount, the company made a rather 
grudging concession in price. 

On September 30 the convention among 


European producers was dissolved, and 
immediately there was a scramble for 
business in a market which had suffered 
severely by the enormous falling off in 


orders from automobile manufacturers 
and from the competition of ferro-silicon 
\luminum immediately 
the 


and 


in the iron trade 
upon the footing of staple 
like lead, tin 


wherein there is free competition and the 


passed 
inetals copper, zinc, 
establishment of prices in which the buyer, 
The 


aluminum in Europe fell, con- 


as well as the seller, has a part. 


price for 
low as 13% cents per 
pound, which price rules at present. The 
a duty 


sequently, to as 


American producer is protected by 


alumi- 


of 8 cents per pound upon ingot 
the slump 
as to compel suc- 
The last 


cents per pound, 


num, but in spite of that duty 


in Europe was so great 
cessive reductions in price here. 
quotation was about 25! 
discounts from 


but probably considerable 


that price are made to well informed cus- 
tomers, inasmuch as high-grade European 
aluminum is freely offered here at 22 cents 
per p und. 

Che 
basis comparable 
copper. Weight for weight it is cheaper 
than tin, but bulk for bulk it is cheaper 
than This level of 


price ought to stimulate greatly the con- 


present price puts aluminum on a 


with those of tin and 


either tin or copper 


sumption of aluminum, especially when 
the revival of general trade has gone a 
little farther 
Europe is increasing, while in the United 
States the Bradley patent will expire early 


in 1909, permitting free competition in 


The producing capacity of 
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the business here, just as there is now in 
Europe. Thus another year at least will 
put aluminum so that it can be classed, 
without the possibility of question, as an 
ordinary commercial metal. It now re- 
mains to watch with interest the new uses 
to which it will be put, as well as the in- 
crease that will take place in lines of pro- 
duction where it is now considered as a 
necessary metal. 





National Council of Commerce 





As the first annual meeting of the Na- 
tional Council of Commerce is to be held 
in Washington, D. C., in the early part of 
this month it is fitting to review briefly 
the inception, organization and first year’s 
work of that important commercial body. 
The formation of this council stands as a 
monument to the constructive genius of 
Secretary Straus of the Department of 
Commerce and Labor. 

After Secretary Straus had developed 
the organization of his department, he 
turned to the problem of making it of 
greater the commercial inter- 
ests of the country, of establishing greater 


service to 


cooperation between the department and 
such interests and of obtaining from them 
an expression of such desires and needs as 
could be considered and acted upon prop- 
erly by his department. On December 5 
1907, the secretary called together a meet 
ing of delegates from representative com 
the country 
outlined 


mercial bodies throughout 


In his opening address he the 
purpose of the conference, and suggested 
a tentative scheme for the formation of a 
National Commerce, which 
should be a permanent organization repre- 
of the commercial 
the United States and codperating with 
the Department of Commerce and Labor 
and such other departments of the Na 


Council of 


sentative interests of 


tional Government as would be aided 
thereby 

[hat such action by the secretary of 
the Department of Commerce and Labor 


was directly in line with the provision of 
the organic act by which the department 
was created is shown by the following 
quotation from that act: “It shall be the 
duty of said department to foster, pro- 
mote and develop the foreign and do- 
mestic commerce in mining, manufactur- 
ing, shipping and fishing industries, the 
labor interests and the transportation in- 
terests of the United States 

In order that 
council shall be of value its functions and 
actions must be kept entirely outside of 
Its 
functions not 
legislative. This point was emphatically set 
forth by the secretary in the following 
“The purpose of this conference 
is administrative legislative. This 
department is not charged with matters re- 
lating either to finance or revenue nor 
with the administrative duties respecting 
the tariff or reciprocity.” 


such a conference and 


the field of politics or partisan action. 


must be administrative 


words: 
not 
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Touching upon the points of the service 
which such a council could be to other 
departments of the Government, we quote 
further from the address of Secretary 
Straus as follows: “I see no reason why 
such a national council and advisory com- 
mittee should not extend its codperation 
to other executive departments that touch 
the commerce and manufactures of the 
country, such as the Department of State, 
the Treasury Department and the Depart- 
ment of Agriculture.” And again from an 
address by Secretary of State Root: 
“The State Department becomes interested 
at the point where the efforts of our 
people to organize and increase their 
foreign commerce touch foreign con 
ditions, and it is plain to me that there 
are many things which should be done and 
which can be done only through organiza 
tion and through the power of associated 
effort. There are things which will not be 
done by separate individuals each follow 
ing along the line of his own business.” 

Such was the inception and preliminary 
outline for a national body which should 
cooperate with the great departments of 
our National Government. Permanent or 
ganization by the delegates took the form 
of a National Council of Commerce and 
appointed by it, An Advisory Committee 
The council was to be composed of one 
representative from each of the leading 
commercial and industrial organizations 
representing the principal lines of com 
merce and manufacture in every section 
of our country. An annual fee of $100 
was required for such membership. The 
Advisory Committee was to be selected by 
the National Council and was to consist of 
15 members. This committee was to meet 
as often as required and was to act as an 
intermediary between the department and 
the industrial interests of the country. 
Such is the scheme of organization. All 
of the bodies that sent a representative to 
the preliminary meeting were enrolled as 
charter members. The work throughout 
the past year has been educational, di 
rected to building up the membership of 
the council. It is estimated that ther: 
are nearly 800 organizations in the coun 
try which are eligible for membership. At 
the time of this writing, the council has 
44 members with an expectation of hav 
ing this number increased to at least 50 
by the time of the forthcoming meeting 

It is pleasing to note the action taken 
by the Machine Tool Builders’ Associa 
tion at its last convention whereby it is 
to become a member of this council 

Along the lines of the broad work that 
the council is to perform, three matters 
have been taken up during the past year 
Under date of February 6, Secretary Straus 
sent a communication to the Advisory 
Committee requesting information and sug- 
gestions on three points which were: The 
appointment of special agents abroad 
agents for the investigation of foreign in- 
dustries and markets; the utilization of 
exhibitions abroad for the promotion of 
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our foreign commerce—several exposi- 
tions were held in various parts of the 
world during the current year, and the 
proposed tariff negotiations with France 
requesting particularly information as to 
what restrictions and treatment our ex- 
porters meet with at the hands of the 
French customs authorities. 

On June 19 a bulletin was sent out by 
the chairman of the Advisory Committee 
asking for suggestions in regard to the 
industrial investigations that were being 
prosecuted abroad. ihat bulletin con 
tained the following paragraph quoted 
from a letter of Secretary Straus. “The 
attention of the Advisory Committee of 
the National Council of Commerce is re 
spectfully invited to the service that is 
being performed through the bureau of 
manufacture of this department in in 
vestigating trade conditions abroad and 
with the object of promoting the foreign 
commerce of the United States. Investiga 
tions are now in progress in regard to 
agricultural machinery and implements; 
machines and machine tools; cotton fab 
rics; cotton-seed products; and cereals, 
especially wheat and flour In each ot 
these fields an expert is employed whos: 
appointment was made upon recommenda 
tion of organizations representing the sev 
eral industries. The results obtained have 
been highly satisfactory to the department 
and to those for whom the investigations 
are being especially made. While no as 
surance can be given that other industries 
will be taken up for investigation during 
the coming fiscal year, it is suggested 
that the Advisory Committee invite the at 
tention of the constituent members of th 
National Council in this matter.” 

On June 20 another bulletin was sent 
out requesting suggestions concerning our 


commercial relations with foreign coun 


tries. This followed a request from sec 
retary Cortelyou of the Treasury and from 
his communication we quote: “I shall be 
very pleased to get from the committe: 
and from the business men and interests 
of the country, all the information pos 
sible as to how American exporters and 
exports are treated by foreign nations 


Chere is always a great deal of complaint 
on the part of other nations as to our 
customs and our regulations, and un 
doubtedly these matters will be pressed 
vigorously when any revision of the tariff 
is made, with consequent changes in th 
customs administrative acts [he organ 
izations in the National Council of Com 
merce could get very valuable information 
based upon practical experience as to what 
they had encountered abroad and _ this 
would be in many ways of great assistance 
to this department.” 

These requests but hint at the possibili 
ties for good that lie in this commercial 
organization. Suggestions regarding routes 
of trade, the establishing of American 
banking facilities abroad, discussions of 
commercial treaties, the compilation of 


statistics with regard to foreign markets 
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and trade, and the dissemination of in- 
formation in regard to foreign customs 
regulations, appraisings and rulings are 
but a few points upon which action might 
be taken 

It should be pointed out that the strong 
commercial nations of Europe have or 
ganizations that aid the commercial in- 


terests of their countries along similar 
lines. Germany in particular has a most 
active, semi-official organization, whose 
members are paid by the Government, 
have a residence in Berlin and act in an 
advisory capacity on all questions that af- 
fect the commercial and industrial life of 
the Empir« 

We expect great good from the es 
tablishing of this council and from the 
work it will do in the years to come in 
American commerce If it 


measures up to its possibilities, it will 


promoting 


stand forth as one of the great achieve 
ments of the secretaryship of Mr. Straus 





The Working of Patented 


Inventions 


Now that the elections are out of the 
way, two subjects of prime importance to 
manufacturers confront them in connec- 
tion with the forthcoming session of Con 
gress [hese are, of course, the revision 
of the tariff and the proposed introductio: 
of a compulsory working clause into our 
patent laws 

Our readers will recall the discussion 
which we gave on this last subject during 
the last session of Congress, in which the 
heavy pressure that was brought to bear, 
and which will doubtless reappear this 
winter, in favor of a compulsory working 
clause, was set forth 

[he strong feeling in favor of a com- 


pulsory working clause is the direct out 


growth of the existenc: 


1f such clauses in 
the patent laws of European countries and 
1s prompted by a perfectly natural desire t 
retaliate [The hearing held by the com 
nittee on patents made it plain, however 
that all measures which hav far been 
gested are tull of danger and difficult, 
1 likely to produce far more harm than 
good, but as the situation stands the de 
mand for retaliatory action is so strong 
as to introduce great danger of precipitate 
and unwise action unless the interests con 


cerned bestir themselves 

In this connecti we desire to call par 
ticular attention to an article by Dr. Al 
fred Muller, who is well known to many 
of our readers, which will be found in an- 
other column, in which he states his belief 
that by proper action the Government can 
bring about the repeal of existing compul- 
sory working clauses in European coun- 
tries, and there is no question that if this 
can be done the outcome will be in every 
way far more satisfactory than any result 
which is possible from a piece of retalia 
tory legislation. We hope no reader will 


} 


fail to pay attention to Dr. Muller’s article 
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Showing New Ideas in Machine Shop Equipment That 
Make It Possible To Do Better Work at a Reduced Cost 





THE 
A 24-iach Vertical Turret Lathe 


Phe inch vertical tur 
ret lathe has led the Bullard Machine Tool 


Company, Bridgeport, Conn., to bring out 


success of their 30 


24-inch machine containing all the us 
ful features of the other Its small size 
has opened up a new field of usefulness 


and it is proving itself a great producer 


on work within its range 


~ ’ FIGS 


Phe front and rear views in Figs. 1 and 
2 are very similar to the large machine, 
| feed drive at the back being through 
piral instead of bevel gears as_ before 
lhe interlocking device for the speeds and 
feeds is retained as are the fifteen rates of 
peeds the brake tor table. the rapid 
traverse attachment and other convement 
features. This is particularly noticeable 
because there is a tendency to omit this 
from small machines but, while the 


weights to be moved are less the tendency 


to leave gibs looser than they should be 
is the same, resulting in chatter and vibra 
tion 


Referring to Fig. 1, “{ is the pilot wheel 


controlling the changes in the speed box 


LATEST 





I 


This can only be engaged with the upper 
spoke in a vertical position and each spok« 
Handle B 


pilot wheel, but this can only hb 


represents a different speed 


lifts the 


done when the spoke is in a neutral posi 


tion and the friction clutches are out of 


contact. The positive clutches in the head 


stock are operated by C, which thus posi 


tions and forms part of the interlocking 


system. The opening shows the speed and 


this can only be changed when the speed 











INFORMATION 


which can be adjusted to slip at any de- 
sired pressure so that no harm can be 
done by running the head or slide to the 
end of the travel The traverse of 
both head and slide are controlled 
by the handle |’. Lever H reverses the 


direction of either feed, while K 


engages 
either the vertical or crossfeed of the side 


head according to its position. In neutral 


position either can be moved by crank 


on L 








- 4 
| 
| 
| 
| 
| 

a 
AND 2. TWO VIEWS OF 24-INCH VERTICAL LATHI 

box is disengaged and the brakes set. The Index dials J/ are adiustably mounted 

interlocking disk DV is connected to the on each feed rod, and indicator clips are 

same shaft as the pilot wheel. This also used in preference to solid stops. Han 
carries the numbers showing the table dles N and O are convenient binders, 
speeds, the one in operation being in while ? locks the turret and QO 1s a bindet 
dicated by the small arrows and lock for side-head tool post Phi 

The feeds are independent for each turret can be run beyond the center by 
head, handles - both operating sliding throwing out the stop block with = th 

racks shown in more detail in Figs. 4 and handle U’ 

6. Each head has eight feed changes, in Figs. 3 and 4 show the gearing for cut 

dicated by the position of the ends of ting threads or scrolls, the open box in 

the rack The clutch rod F below gives Fig. 3 exposing the single-tooth clutching 
either the slow or fast series, while the mechanism which prevents splitting the 
lever G throws the worm into mesh with thread The drive is direct through the 
either the cross or vertical feeds of the feed box, the gearing making the motion 
slide and turret. The webs of the worm f the clutch shaft 1 to 1, or even with the 


gears are held between two friction plates 


table 
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FIG. 3. CLUTCH FOR THREAD CUTTING 


CoUNTERWEIGHTING OF THE T URRE1 


The clever counterweighting of the tur 


ret slide by an independent pinion in the 


same rack as the power pinion, is retained 


in this as well as the system of gibbing the 


which allows perfect alining at any 


g shows the speed box gears, the 


rod which goes inside the hollow 
and one of the gears to shew the 
inside The spider is keyed to the 
the chrome-nickel lever which ex 
the clutch being moved by the pin 
is actuated by screw-pins in_ the 
rod. Any clutch can be adjusted by 


out the rod and moving the screw 


controlling that particular clutch without 


disturbing any of the others. 
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D BOX WITH COVER REMOVED 


flywheel, and 1s 
































TRAVERSE 





FAST AND INDICATOR STOPS 













Among the new features in this machine 


are the broader base and the heavy sup 
port to lower end of the table spindle; 
the new friction-engaging mechanism 
which allows individual adjustment; nar 
row guide bearing for all sliding parts; 
cross- and side-rails being a unit on one 
continuous, narrow bearing, to maintain 
alinement; the center stop which allows 
running by the center, yet forms a positive 


stop at the center when desired. The side 
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travels 19 inches vertically It weighs 
7800 pounds 


[he details of construction 


illustrated with the 36-inch mill that we 


must refer readers to page 480, Part 2, 
Vol. 30, (1907) for a fuller description. 





The Poole Boring Mill 


The J. Morton Poole 
mington, Del., has improved its line 


Company, Wil 
of 


were so fully 
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shown in detail in Fig. 4, the others handle 
the vertical movement of the cross-rail, 
feed of the heads and the tool slides as 
well as the fast traverse for them both. 

Fig. 3 the details of feed-box 
gearing, all levers being grouped for ease 
of operation. 


shc WS 


[hese mills are made in 7-, 8-, 10-, 12- and 

15, 25, 35 and 

40 horsepower when electrically driven. 
The of and 


14-foot sizes, requiring 12, 


bed is box construction 


























MILE 3 UIPPED GROOVI 


FOR 











PULLEYS FIG 














ED BOX GI 


head turret is now locked by a cam, being 


forced 


and is 


away from by a spring, 


more convenient in every way 


This machine has a capacity of 26 inches 
hight 


the 


Is 


diameter, 18 inches in and will 
swing 26% 
The vertical 


will face 


in 


inches under turret face 


inches and 
he ad 


inches 


moves 
Th 


movement of 13 


head 


20 inche Ss side has a 


horizontal ind 





THE REGULAR EQUIPMENT 











ARING Fit 


oring mills so as to be thoroughly 
1odern in every particular. Fig. 1 shows 

machine equipped with a boring head 
and arranged with tools for turning out 
rope-drive pulleys. Fig. 2 is the other 


a mill with the two regular heads 


1d¢ ot 


d shows the operating levers on the side 
[he two right-hand levers control the 
clutches that operate the table drive, as 


4. GEARING OF 


TABLE 


DRIVE 
igidly braced with internal ribs to with- 


stand all strains. The uprights are se- 


curely bolted to the bed, properly doweled 
and connected by a stiff cross-brace at the 
top 
ported by a flat annular bearing of excep- 
tionally large diameter, andgwide face,im- 


merse d 


[he table is very heavy and is sup- 


in oil, and provided with a num» 


Ler of tee-slots. 



































ndle 
rail, 


th. 
box 
ase 


and 
and 


ind 
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The belt-driven machines have a three- 
step cone with a wide face; a silent chain 
transmits the power from the cone pulley 
shaft to the back-gear shaft. Four back- 
gear ratios are provided, and with two 
speeds of the countershaft, giving twenty- 
four table speeds. By removing the two 
caps at each end of the shafts the entire 
gearing can be removed, without dismant- 
ling the mill. The shafts do not project 
the full length across the bed. All gears 
in the back of the machine are well pro- 
tected with a heavy gear cover which can 
be removed very easily. 

By removing the cone a variable speed, 
2 to I motor can be attached, and by the 
use of a silent chain the mill can become 


electric driven. The housings and all top 


work can be removed and the table oper 








FIGS. I AND 2. BENCH FORGE 


ated with the same number of speed 
ch nges so th it a sweep could be plac d 
on the table and large castings bored 


[he spindle is ground on dead centers, 
is securely bolted to the table: is carried 


in two bearings of large diameters and 


provided with taper bushings, with adjust 
ing screws to take up the wear, and is sup 
ported in the bed by the use of a heavy 
lower bonnet 


The main rack or gear ring is as larg: 


as possible in diameter and of heavy pitch, 
securely bolted to the table, and driven by 


20 teeth. All other gears in 


pinion of ! 
the main drive mechanism are of steel 

[he crossheads, cross-rails and tool slides 
are handled entirely by power in both di 
rections. The rapid traverse shaft is driven 
gearing from the intermediate 
back-gear shaft in both motor- and belt 


It is impossible to throw 


by spur 


driven machines 
in the traverse and back feed at the sam« 
time 

[he crossheads are entirely independent 
in their movements, both as to direction 
feed; each one can be 
center The 
stiff and are separately 


ind amount of 
brought to the for boring 
slides are very 


ounterbalanced by weights on each end 
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slide 


square 


of the each being equipped 


with a forged-steel 


rail, 
tool bar, se 
cured by binding screws and a set screw. 
3y means of a swivel worm, the heads 
can be set at any angle up to 50 degrees 
in either direction. 

The feeds range from 1/40 to one inch 
per revolution of the table, are positive 
and entirely independent both in amount 
and direction, and can be easily obtained 
without stopping the mill. All gears in the 


feed box are either cast iron or bronze, 
of a very heavy pitch, and wide face, and 
strong enough for all practical use. 

All of these mills can be furnished for 
threading and drum-scoring, key-seating 
and slotting, traveling or stationary head 
with revolving spindle, or special attach 


ments when desired. 





AND CRUCIBLE HEATER 





TEMPERING 


FIGS. 3 AND 4 





Gas Forges and Furnaces for 


Various Work 


United States 
Gas Furnace Company, Providence, R. L, 


First in the line of the 


is the small bench forge, shown in Fig 
1. [his is adapted for forging and dress 
ing and hardening small carbon-steel tools 
handle the cutters of 


and will inserted 


high-speed steel up to 3% inch square. 


There is a small pilot light so that it 
may always be ready for use and a re 
moval le back plug makes it easy to heat 
any desired point in-a long bar 

Fig. 2 is for all 


The tool 


slab, out of the 


Che furnace shown in 


around work in carbon steels 


he ate d 
direct heat, 


to be rests on a 


in what is known as an oven 
This is made in 


or semi-muffle furnace 


four sizes from 6x8 to 11x18 inches in 


somewhat similar 


the heati g& spaces \ 
furnace is made for high-speed steel. 
ig. 3 is a furnace for heating crucibles 
in which lead ot 
When used for 


cyanide can be melted 
hood is fitted 
fumes Li 


Cy inide a 
irger sizes 
are made round. For heating barium or 


other compounds for high-speed steels 


more burners are introduced, but the 
same general design 1s followed 
For drawing the 


lead, the 


$ 1S advised, the 


temper, either in oil, 


tallow o1 furnace shown in Fig 


cast-iron box holding 


material to be heated 


1] 1 


In all these furnaces the bodies are of 


cast iron, with as few jommts as posible, 


and thes« instead 


held with through bolts, 


of screws 





AND FORGING FURNACE 
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A Handy Dnill Gage 

The little tool illustrated herewith will 
be found very handy in grinding twist 
drills so that both lips will do their full 
share of the work. It should save time 

any shop. and is more convenient and 
accurate than the gages usually found in 














GAGI 


rWIs! 


DRILI 


Che 
as to bring it 
drill 
is made in three sizes to in 
inch drills, the 
Machine ( 
Mass 


a machinist’s tool box lip gage 1s 


adjustable for hight so in 


the center of any size within its 


capacity. It 
clude 1! Remington 


Pool and 


OST 


by 
‘ompany, 50 Congress 


street, | n, 





An Automatic Die Head 


The illustration shows a new self-open 
ne die head tor use on the turret lathe 
closing ring is outside the die blades 
nd bears upon them over the point where 

maximum cutting stress comes \ny 
wear occurring at this part is taken up 
ize adjustment The die blades 

ted on pivots in the body of the 

Wwhel they re drawn to 














\UTOMATIC DIE HEA 

ether by the closing ring, the outer ends 
the blades, where the heaviest wear 
curs, are closed in faster than the por 


tions nearer the pivots, thus compensating 


r 


lor unequal we 
are provided through 
Hushed 
\n internal stop pin trips the 
of the the 


may be closed either by hand or by a 


Large openings 


which the chips are by the lubri 


On the reversal turret 


dic 
secured to. the 


the 


easily de 


slide 
the 


small, ma cam 
closing 


the 


turret and bearing on 


lever on backward motion of 


turret. 
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For heavy or rough work, or where 


two passes over the stock produce better 
a stop is furnished permitting a 


to 


results, 


roughing and finishing cut be taken 


hese die heads are made by the Diamond 


Power Specialty Company, Detroit, Mich 





A New Pipe Wrench 


The main claim for this wrench is its 
quick adjustment to fit any size within 
its capacity and that it will handle any- 
thing in the way of pipe, nuts or lag 
screws. It is claimed that nothing can 





GRIPPING A PIPE 








Hol 


N¢ 


make it slp after it once gets its grip 
lt is made by the Webb & Hildreth Manu 
facturing Company, Gloversville, N. Y 





Electric Hardening Furnace 


[he furnace for hardening steel that is 
shown in Fig. 1, is designed to operate on 
alternating-current circuits, and in it me 
tallic salts are reduced to a liquid State by 
means of an electric current 

[he entire outfit consists of a furnace, 


of which Fig. 2 is a sectional view through 
the center, with a hood for 


the salts ; 


carrying away 
fumes of the a transformer with 


regulating switch: a switchboard with 


the 


and 


ammeter voltmeter ; 

With 
between 
be 
maintained for an indefinite period and the 
he 


the bath, except to a depth of from 


necessary and 


an incoming line with fuses 


this any desired temperature 


$50 and 2450 degrees Fahrenheit can 


will uniform throughout 
to 
¥%, of an inch which will be slightly lower 


due to the effects of 


temperature 


radiation 


lo start up the furnace an are 1s 
started across the broken flux by means of 
an auxiliary electrode and in a very short 
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time the solid mass is in a molten condi- 


After the bath 
proper temperature, that portion of 


its 
the 
material to be hardened is placed entirely 


tion has reached 


in the liquid bath, and is allowed to re 
main there until it attains the same color 
as the bath, when it is removed and tem 
pered in water or oil as the case may be 


The bath 


annealing 


for hardening or 














FIG. I. ELECTRIC HARDENING FURNACE 


fills the crucible, and in the 


Schenectady factory consists of equal por- 


completely 


tions of barium and potassium chlorid 


h 
ri¢ 


The ultimate temperature depends on t 
les 


relative proportions of the two chlori 


the higher the percentage of barium chl 








ride, the higher the temperature may 
carried 
Some of the advantages of this furnace 
\ 
Y 
I 4 
y ili Electrode 
lrausformer 
— VA ——— 
o i lr 
beat 
Wire Clay 
Electrode 
= s est 
FIG. 2. SECTION OF FURNACI 
ere is no chance for oxidation, 


for the material while being heated does 
Aj] 
parts of the tool are subjected to the sam 


not come in contact with the air 


degree of heat at all times, thus preventing 


strains or overheating. There is practically 
no danger from fire as the outer walls of 
the furnace are never hot; in fact when 


the bath has a temperature of 2400 degrees 


l‘ahrenheit, the hand can be placed on the 


outside of the furnace without being 
burned. It is so simple and requires so 
little care and attention that it can be 
operated by an ordinary workman. The 








yndi- 
l its 
the 
irely 
» TE 
-olor 


tem 


iling 


a 











December 3, 1908. 


metallic salts have no effect on the com- 
position of the steel and the operator 
never comes in contact with dangerous 
fumes as in the cyanide bath. 

In addition to hardening, the furnace 
may be used for softening tempered steel, 
the bath being maintained at a tempera- 
ture of about 250 degrees Centigrade for 
this work. The furnace is manufactured 
hy the General Electric Company, of 
Schenectady, N. Y. 





Tapping Machine with One Belt 





This machine has been designed by John 
J Grant, Cleveland, O., to do away with 
the second or reverse belt for running the 


tap out. The machine and the single 




















FIG I TAPPING MACHINE WITH ONE BELT 


countershaft are shown in Fig. 1, while the 
details are made clear by Fig. 2 

Che internal gear 4 is mounted inside 
the large step of the cone and drives the 
reversing gear B in the opposite direc 
tion through the intermediate gear ( 
which is mounted on G. The tap is driven 
into the work by the forward clutch & 
and after the work is held stationary, the 
sliding clutch F pulls out of contact with 
E and is brought into engagement with B, 
which turns it in the reversed direction 
ind runs the tap out of the work 


4 
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Business Opportunities 





The Isthmian Canal Commission, Wash 
ington, LD. C., will receive bids up to 10:30 
a.m., December 21, for marine boilers, steel, 
iron, sheet brass, bolts, nuts, washers, pipe 
fittings, valves, cocks, steam gages, gage 
glusses, oilers, ball bearings, lathe chuck, 
reamers, pipe cutters, saw blades, bit braces, 
etc., as per circular No. 482 





Want Advertisements 


Rate 25 cents per line for each insertion. 
iLout siz words make a line No advertise 
ments abbreviated. Copy should. be sent to 
reach us not later than Friday for ensuing 
week's issue. insivers addressed to our care 
will be forwarded ipplicants may specify 
names to which their replies are not to be 
forwarded, but replies will not be returned 
If not forwarded, they will he destroyed 
without notice No information given by us 
regarding any advertiser using bor number 
Original letters of recommendation or other 
papers of value should not be inclosed to 
unknown correspondents Only bona fide 
advertisements inserted under this heading 
No advertising accepted from any agency, 
association or individual charging a fee for 
“registration” or a commission on wages 
of successful applicants for situations 


Miscellaneous Wants 


Caliper list free.E.G. Smith Co., Columbia, Pa 

Test indicators. Hl. A. Lowe, Cleveland, O 

We buy or pay royalty for good patented 
machine or tool Box 282, AMER. MacHu 

Hand power bending tools, labor-saving, 
money-making. Estep & Dolan, Sandwich, II! 

Braze cast iron with Universal Fluxine, 
$.50 per pound Universal Fluxine Co., Ur 
bana, Ohio 

Machinery built to order. Up to-date 
plant. Write Brunswick Refrigerating Co., 
New Brunswick, N 

Light tine machinery to order: models and 
electrical work specialty Ek. OO} Chase, New 
ark, N. J 

Send for circulars and price list of radius 
gages, metal tool bex and = ratchet tap 
wrenches Fr. G. Marbach, Medina, Ohio 

Machines designed: automatic, special 
Practical working drawings: C. W. Pitman, 
$519 Frankford Ave., Philadelphia, Da 

Special machinery accurately built Screw 
machine or turret lathe work solicited. Rob 
ert J. Emory & Co., Newark, N. J 

Special machinery and duplicate machine 
parts built to order; tools, jigs and experi 
mental work; complete modern equipment 
MacCordy Mfg. Co., Amsterdam, N 

Lathe and machine work of every descrip 
tion, patterns, gear cutting, screw machine 
work, iron, brass and aluminum castings. The 
Sipp Electric and Machine Co., Paterson, N. J 

Wanted—Articles to manufacture by con 
tract or will buy patent, tools and fixtures 
outright, by a manufacturer having a large 
and well equipped plant and capital Ad 
dress Box 564, Erie, Denn 

A large English firm of machine-tool im 
porters having showrooms and _ offices” in 
Great Britain, France, Italy. and Japan, is 
wanting good agencies for machine tools of 
all kinds. Apply Box 18%, AMer. Macu 


he 
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Situations Wanted 


Classification indicates present address of 

advertiser, nothing else 
CONNECTICUT 

Superintendency wanted by energetic me 
chanic with knowledge of costing and organ 
ization and a producer Box T04, AM. MACH 

Wanted—-Position as superintendent = or 
foreman of marine or general repair shop, or 
shop manufacturing special machinery ; fairly 
good draftsman: have had 16 years’ experi 
ence. Apply to “F. B. S.."° 160 Crystal Ave., 
New London, Conn 

ILLINGIS 

Designer, technical graduate, 6 years’ ex 
perience, machine tools, automatic machinery, 
special tools for light high-grade machinery 
Box 692, AMERICAN MACHINIST 

I would like to correspond with any firm 


needing the services of a young and experi 
enced office manager or factory executive 
Chicago or the West preferred Box 690, 
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Wanted Position as advertising manager 
have had years of experience in building cat 
alogs. booklets, folders, etc., also have a prac 
tical knowledge of printing values and all de 
tails in connection therewith; I hold similar 
position at the present time, but for good 
reasons desire a change. Address “A. R 
1457 Wilson Ave., Chicago, Il 

INDIANA 

Wanted— Vosition as tool room or machine 
shop foreman: 24 years’ experience on tools 
and special machinery, the past 12 years as 
foreman; am married, age 3S tox 605, 
AMERICAN MACHINIST 

Situation wanted by first-class tool dresser 
and general blacksmith, familias with all 


kinds of high-speed steel; can take charge of 
sl op; best references Address “Tool Dres 
ser.” AMERICAN MACHINIST 


General superintendent and works man 
ager will be at liberty Dec 1 Few years 
with high-class concerns in Middle West; ex 
perienced in foundry, machine, sheet metal, 
forge and woodworking lines, with uptodate 
ideas of shop organization and practice on 
economica production Address “Superin 
tendent, 1105 No. Alabama Street, Indian 
apolis, Ind 


MASSACHUSETTS 


Foreman or traveling salesman; 20 years 
experience Box ote AMERICAN MACHINIST 

I wish to correspond with any company 
desiring the services of a progressive and up 
to-date manufacturing superintendent Box 
701, AMERICAN MACHINIST 


MICHIGAN 


Young man, thorough, practical mechanic, 
experienced in superintending the manufac 
ture of automobiles and high grade inter 
changeable machinery: of good executive 
ability Also designer of tools and fixtures 
and expert on Z-cycle engine work pen for 
engagement Address Box 675, AMER. Macu 


NEW JERSEY 


Wanted— Position us foreman pattern 
make have had 10 years’ experience on 
heavy and genera! pattern work: seven years’ 
as assistant foreman; best of reference tox 
G1, AMERICAN MACHINIST 


NEW YORK 


Position wanted as operator on Brown &«& 
Sharpe, Acme and Cleveland automatic screw 
machines tox GOT, AMERICAN MACHINIST 

Draftsman, competent mechanical, techni 
cal graduate, 2S, with five years’ experience, 
wants position Salary upon merits (‘ap 
able,” 22 East 4th St... New York City 


Designer, age 31, graduate 10 years fine 
apparatus, special, automatic machinery, fix 
tures, experimental design, checking very 
able man; goes anywhere Box 702, Am. M 

First-class mechanical draftsman and de 
signer, resourceful and practical, wishes sit 


vation in New York City 12 years’ exper! 
ence, automatic machinery Box GSS, AM. M 

Mechanical engineet! wide experience, 
maintenance betterments new construction, 


machine shops, iron and = brass foundries, 
power plants, furnaces, drop forge; practical 
mechanic and executive, technical education 
Rox 685, AMERICAN MACHINIST 

A foreign representative Engineer (el 
man, 30 years old, residing in Vienna, Aus 
tria, desires to act as foreign representative 
for American tool and machinery manufac 
turers thoroughly experienced: highest ref 
erences. Address “LL. &S.."° 650 Third Avenue, 
New York 

A man of 22 years’ practical shop experi 
ence with some of United States largest manu 
facturers is at liberty to take a position as 
superintendent or manager; have had exten 








8360 
sive experience in gas engine building and 
have reduced costs from 25 to 100 per cent. 


Thoroughly understands shop systematizing 









and the designing of special labor-saving tools 
Would take moderate salary and percentage 
on company’s net earnings. Box 698, Am. M. 
PENNSYLVANIA 

Expert designer on Corliss engines, pump 
ing and blowing engines, power transmission 
is open for er ement Competent to take 
charge Box 662, AMERICAN MACHINIST 

Designer, skilled in originating and de 
veloping special and automatic machinery 
and overlooking construction ; expert in print 
ing and numbering machinery Box 695, 
AMERICAN MACHINIST 

lDesigne: American, 17 years’ experience 


machinist, toolmaker and designing general 
small and medium machinery and and 
in charge of shop and drafting room depart 


tools, 


ments: small salary until ability is demon 
strated; Central or Eastern location’ pre 
ferred. Box 696, AMERICAN MACHINIST 


Help Wanted 


AMERICAN MACHINIST 


liberal 


experienced in heavy machinery and general 
you Ww 


arrangements. Address stating experience and 
salary desired Ellicott Machine Company, 
Baltimore, Md. 

MICHIGAN 


lishing 


December 3, 1908 


proposition to offer you and suggest 
rite us today. Book Dept., Hill Pub 
Co., 505 Pearl Street, New York 
OHIO 
for machine tool work. Wide 


Draftsman 


Wanted—Chief inspector and progressive experience necessary, preferably turret lathes 
man, machine shop foreman, erecting sub- and tools for same. Give detailed particu 
foremen and machinists at once. Box 700, lars regarding experience and state age and 
AMERICAN MACHINIST education. Address Box 664, AMER. MACH 

Wanted—A number of operators on Jones PENNSYLVANIA 
& Lamson, Potter & Johnston and National A man who has had experience in tool mak 
\cme machines, both day and night work. jing for light stamping and as shop foreman ; 
Must be men of first-class experience. Ca- 4 good position in an established business for 
dillac Motor Car Company, Detroit, Michigan a man of ability and character. No other 

MINNESOTA need apply. 30x 703, AMERICAN MACHINIST 

Wanted—-Foreman for machine a and WASHINGTON 
assembling room, in an agricultural implement Wanted—By prominent engineering house 
plant, located near Minneapolis; must be @ on the North Pacific Coast—a practical me 
thorough, uptodate mechanic, familiar with chanical draftsman. One acquainted with 
agricultural implement work, and competent power plant design preferred. Splendid open 
to handle men. Answer, giving age, wageS jng for one who is in earnest. Address, giv 


Box 694, AM. MACH. 
MISSOURI 


required and references 


ing full particulars as to qualifications, salary 
wanted, ete. 


Box 647, AMERICAN MACHINIST 





manufacturing 
experienced foreman for 
department; pre 
Apply, giving 


electrical 
requires a capable, 
indicating instrument 
vious experience indispensable 


A large company 


its 


For Sale 





























Classification indicates present address Of experience and salary expected All. com 
advertiser, nothing else munications confidential tox 680, Am. M. 
; brunpeneas NEW JERSEY For Sale—One second-hand Wheeler planer, 
: A prominent Chicago machine tool mer Wanted—Man for hardening and temper- 22x5 ft., $125. S. M. Langston, Camden, N. J 
ee ee eee vee a in a a growlg manusee- . For Sale, absolutely new, a No. 2% head 
; i i , g plant: must understand pack harden ing machine and a No. 2% reheading ma 
are well and favorably known to the Middle ing. also have some knowledge of the treat hi » Ws rb “"v Ks rel make ay sed 
Western trade Box 631, AMER. MACHINIS1 ment of alloy steels: good position to the a. ‘ ater joa are =e ~ ROVCE a 
- : as . Ohlen Company, Box 740, Columbus, Ohio 
INDIANA right man: state at least three references For Sale—Tracings, patterns, jigs and tem 
‘ an > val > > ‘4 » ‘ "Dp ‘ wc < gs , rn 8, 
; Wanted—-Two inspectors, two grinders, six and wages expected }ox 689, AMER. MACH plets for the te ma gee gas ona gasolene 
lathe men, two toolmakers, one foreman, four NEW YORK engines : 1%, 3 and 5 horsepower vertical and 
machinists, all for work on gasolene motors How would you like to increase your in 3, 5, 8, 10, 12, 16 and 20 horsepower horizon 
Good wages. Box 666, AMERICAN MACHINIST come? If you're a machinist and know other’ tal: also a number of finished and unfinished 
KANSAS machinists or draftsmen, you can do it easily. engines of the above sizes. All of the above 
Wanted—Blacksmith for foreman of college We want you to act as our special represen sizes have been in successful operation for 
shop. Require an expert smith who has ability tative in your shop for the American Ma- several years. This is a splendid opportunity 
and patience to instruct students Salary Chinists’ Handbook This is the best book by for anyone wishing to build gas or gasolene 
to start $900.00 for 11. months Box 663 all measures that has ever been published by engines. You can save thousands of dollars 
AMERICAN MACHINIS1 * machine makers When you sell one to a in experimental work by purchasing this com 
man you're doing him a favor and he'll tell plete outfit. Shop rights of valuable patents 
MARYLAND vou so after he’s had the book awhile. They on these engines will be given to purchaser 
Wanted Mechanical draftsmen, thoroughly are outselling all other books We've a very tox 366, AMERICAN MACHINIST 
. . 
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“WHITNEY” Detachable or Riveted Chains are used by prominent 
Machinery Builders and by.the Leading Makers of Auto- 
mobiles and Motor-Driven Commercial Cars. 





Investigate the great improvements in “Whitney” Roller Chains for the Season of 1909. 











NEW 
“WHITNEY” 


QUIET 
CHAIN 


(Schmidt Patent) 





If you are not taking advan- 
tage of the Woodruff Patent 
System of Keying it will pay you 
to investigate. 





Better results and a great 
Saving in cost. 


We carry 95 regular sizes of 
Keys and Cutters in stock for 
immediate delivery. 


The Whitney Mfg. Co., Hartford, Conn. 
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